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General and Physical Chemistry. 


Apparatus for Measuring the Heat of Combustion. By 
F. Fiscuzr (Ber.,* 12, 1694—1696). 


Chemical Constitution of Amalgams of the Alkali-Metals. 
By Berruetor (Compt. rend., 89, 465).—The solution of the potas- 
sium-amalgam HgK, in four times its weight of mercury, absorbs 
—80 kilogram-degrees of heat, and in twenty times its weight, 
—90 kil.-degs. The solution of the sodium-amalgam NaHg,., in 
3 parts of mercury, absorbs —2°8 kil.-degs., and in 18 parts, —2°9. 
It may thus be concluded that the solution of definite amalgams in 
different quantities of mercury, like the solution of salts in water, 
absorbs a constant amount of heat. Only one amalgam of potassium 
and one of sodium is known in the crystallised form, but from experi- 
ments on the varying quantities of heat evolved by the addition of 
potassium or of sodium to these amalgams, the author concludes that 
there are two more of each. 

The progressive addition of potassium to the amalgam Hg.K, 
evolves nearly constant quautities of heat, until an amalgam, 8°7Hg + 
K, is obtained; the heat evolved then varies from 8°7 to 57, and 
remains constant from 5°7 to 2°9. There exist, therefore, two more 
amalgams of potassium, the first having the composition HgsK, and 
evolving in its formation + 29°3 kil.-degs. (Hg liquid), or + 27:1 
(Hg solid), the last figure being identical with that for Hg.,.K. The 
formula of the other amalgam, that richest in potassium, cannot be 
calculated with any degree of accuracy. The progressive addition of 
sodium to the amalgam Hg;,Na, evolves constant quantities of heat 
up to 8:1 Na, and is also constant from 8°1 to 3°5 Na. It is probable, 


* The “ Berichte der deutschen chemischen Gesellschaft” will in future be ab- 
breviated to “ Ber.” 
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therefore, that two sodium-amalgams, Hg.Na, and Hg;Na2,, may 
exist. C. W. W. 


Condition of Alkaline Phosphates in Aqueous Solution. 
By J. M. van Bremmeten (Ber., 12, 1675—1678).—When a solution 
of trisodic phosphate is subjected to dialysis, the soda diffuses rapidly, 
and a small quantity of disodio-hydric phosphate is formed in the 
dialyser. This experiment shows that trisodic phosphate undergoes 
partial dissociation when dissolved in water. Disodio-hydric phos- 
phate, dihydro-sodic phosphate, and microcosmic salt do not dissociate 
under these circumstances. W. C. W. 


Inorganic Chemistry. 


Purification of Hydrogen. By A. Lionst (Compt. rend., 89, 
440).—Metallic copper removes all the impurities from hydrogen, 
except hydrogen phosphide, hydrogen silicide, and hydrocarbons. 
Cuprous oxide removes all but hydrogen silicide and the hydrocarbons. 
Cupric oxide removes all but the hydrocarbons. The best form of 
cupric oxide is that precipitated by potash from a solution of cupric 
sulphate, and dried at 100°. C. W. W. 


Non-existence of Nascent Hydrogen. By D. Tommasi (Chem. 
News, 40, 171).—Reduction of Potassium Perchlorate.—It was found 
that when chemically pure potassium perchlorate was submitted to the 
action of various reducing agents, giving nascent hydrogen, it did 
not undergo reduction, although it is easily transformed into chloride 
by the action of a compound which does not set hydrogen free, viz., 
sodium-hydrogen sulphite. The author asks, how can it be explained 
that this same perchlorate which undergoes no reduction by means of 
nascent hydrogen, as shown by sixteen different reactions, can be 
reduced by the hydrogen disengaged by the action of zinc on sodium- 
hydrogen sulphite. Although Wurtz declares himself to be in favour 
of the nascent state of bodies, it appears to the author unlikely that 
when hydrogen is set free by a reaction, it can be in the state of iso- 
lated atoms. It is known that copper, even when finely divided, is but 
very slightly attacked by hydrochloric acid at the ordinary tempera- 
ture, although copper hydride is decomposed very energetically. 
“‘ How can this fact be explained,” justly remarks Wurtz, in his Atomic 
‘Theory, “if to the affinity of chlorine for copper be not added the 
affinity of the two atoms of hydrogen to form a molecule?” This 
reasoning may be said to apply equally to all the reactions producing 
hydrogen ; for example, we know that by the action of hydrochloric 
acid on zinc, there neither is nor can be any hydrogen in the state of 
isolated atoms, as Wurtz thinks, and the special properties of nascent 
hydrogen can be attributed only to the heat which accompanies 
hydrogen while it is being set free. It is therefore impossible to con- 
clude that hydrogen can be active only in the molecular state, as hun- 
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dreds of examples prove to us that in many cases. it is not the mole- 
cule of hydrogen that acts, but its:atom. 

In conclusion it is mentioned that the recent results of Gladstone 
and Tribe coincide entirely with the above hypothesis. These chemists, 
as is known, eonsider the different allotropic states of hydrogen as. 
ordinary hydrogen in different physical conditions: D. B, 


Active Condition of Oxygen induced by Nascent Hydrogen. 
By F. Hoprs-Sryter (Ber., 12, 1551—1555).—Every attempt to 
explain the vital processes of animals and plants necessarily implies. 
the assumption of a cause whereby the oxygen is rendered active.. 
Hydrogen is evolved in the free state only when oxygen is not present ; 
and most curiously, in presence of oxygen, nascent hydrogen leads to 
energetic oxidation of any oxidisable substance which may happen to: 
be present. This is specially the case with ferments. The author’ has 
proved the fact by two very striking examples. The alloy of palla- 
dium with hydrogen discovered by Graham, when placed in oxygen,. 
gives rise to water, owing to combination of the hydrogen of the alloy 
with the oxygen. This, of course, is well known, but it is not so: well 
known that if indigo be present it is decolorised, and then destroyed ;: 
that a mixture of starch with potassium iodide is first turned blue,. and 
that the starch is then completely oxidised ; that ammonia is oxidised 
to ammonium nitrite; that benzene is oxidised to phenol; and that 
toluene yields benzoic acid. Perhaps a still more remarkable instance 
is the oxidation of rock-oil by metallic sodium in presence of the small 
quantity of aqueous vapour which comes in contact with it. The pro« 
ducts appear to be acetic and caproic acid, and perhaps butyric acid; 
and the hard crust which forms round sodium, when it is kept under 
rock-oil, is really a product of oxidation of the oil, and in fact may be: 
made to yield a number of the higher members of the fatty acid series, 
It thus appears to be the case that when nascent hydrogen acts on 
oxygen, it renders the latter gas also nascent, or at least active. 
W. R. 

Is Ozone produced during the Atmospheric Oxidation of 
Phosphorus? By C. T. Kinezerr (Chem. News, 40, 96).—It is 
generally believed that ozone is produced during the atmospheric 
oxidation of phosphorus, but the author considers it to be improbable 
that ozone is formed by the aérial oxidation of phosphorus, considering 
the constitution of ozone. Moreover, as peroxidé of hydrogen is the 
only known agent which resembles ozone in its general properties, 
and it is known that hydrogen peroxide is produced im various pro- 
cesses of slow oxidation, it would seem likely that it is this substance 
which is produced in connection with the oxidation of phosphorus. In 
addition to various objections which the author has pointed out to 
viewing the active agent produced in the atmospheric oxidation of tur- 
pentine as ozone, there are many considerations which lead to the con- 
clusion that the active agent is peroxide of hydrogen. 

There is no known process of slow oxidation which has been esta- 
blished to produce ozone. In various writings on this subject 
observers have always relied on properties which are common to ozone 


and hydrogen peroxide, and have never instituted volumetric inves- 
b2 
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tigations, which are alone sufficient to decide the question. On the 
. other hand, several processes of slow oxidation are known, in which 
- peroxide of hydrogen is formed, as for instance, those relating to ether 
- and the terpenes; and it is thought that as hydrogen peroxide is formed 
‘in each of these cases as a secondary product, due to the action of water 
- on @ peroxide, so also the oxidation of phosphorus by air gives rise to 
an oxide which generates peroxide of hydrogen by contact with water. 
In conclusion, the author mentions that until it has been proved 
that the active agent produced in the aérial oxidation of phosphorus | 
“has the volumetric relations of ozone, such very decided statements as 
are to be found in chemical text-books should not be made. OD. B. 


New Method of forming Hyponitrites and Hydroxylamine. 
By W. Zorn (Ber., 12, 1509—1511).—This consists in the electrolysis 
of a nitrite, using mercury electrodes. Thorpe describes an experiment 
in which he passed a current from platinum electrodes through a solu- 
tion of potassium nitrite, and at the negative pole only hydrogen was 
evolved. On using mercury electrodes, however, if the current is 
stopped as soon as ammonia begins to be evolved, the liquid, after 
neutralisation and addition of silver nitrate, gives a copious precipitate 
of silver hyponitrite. In this reduction, hydroxylamine is also formed, 
and it is necessary~to remove it from the solution by precipitation 
with mercuric oxide, before adding silver nitrate to precipitate the 
hyponitrous acid. Four Bunsen’s elements are sufficient for this reac- 
tion; it is recommended as an advantageous method of preparing 
hyponitrites. W. R. 


Experiments tending to show the Non-elementary Charac- 
ter of Phosphorus. By N. Lockxyzr (Compt. rend., 89, 514).— 
Phosphorus heated in a tube with copper gives a gas exhibiting the 
spectrum of hydrogen ; heated alone, phosphorus gives no gas. Phos- 
phorus at the negative pole of a battery in a tube-apparatus (of which 
a drawing is given), gives a large quantity of gas which shows the 
spectrum of hydrogen, and is not phosphoretted hydrogen. 

C. W. W. 

Compounds of Hydracids with Ammonia. By E. J. Mav- 
MENE (Compt. rend., 89, 506).—In the preparation of ammonium 
sulphide, the hydrogen sulphide which passes through the first bottle 
carries ammonia with it, and colourless crystals are deposited in the 
connecting tube. These crystals have the composition NH;.HS. When 
they are added to strong aqueous ammonia at 0°, colourless crystals 
are deposited in a few hours having the composition (NH;),HS. 

The author imagines the existence of two series of ammonium- 
compounds containing respectively excess of ammonia and excess of 
hydrogen sulphide, 1 mol. of one of the constituents being united 
with (2, — 1) molecules of the other. Members of one series may 
unite with members of the other series, producing compounds like 
HS(NHs)15.2[(HS);,NH;] = (HS8):(NHs)x, which might be mistaken 
for (NH;)HS. 

The compounds of ammonia with hydrochloric acid present analogies 
with the above compounds. C. W. W. 
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Oxygen-acids of Sulphur. By E. J. Maumenfé (Compt. rend., 
89, 422).—The action of iodine on barium thiosulphate gives rise to 
tetrathionic acid, as observed by Fordos and Gelis, but seven other 
acids should be produced, according to the proportions of iodine and 
thiosulphate employed. The acids, H.S,0, and H,§,0,, have been 
obtained. The latter is’ prepared by mixing 3 mols. of barium thio- 
sulphate and 2 atoms of iodine. The mixture becomes colourless in 
three or four days. It is then filtered through cotton-wool, and the 
crystals remaining behind are washed with alcohol. They are then 
pure and have the composition BaS,Q,; with silver nitrate, this salt 
gives a white precipitate, turning black, and ‘the liquid at the same 
time becomes acid. The sodium salt crystallises in large, colourless, 
very soluble crystals, containing a large quantity of water. 
C. W. W. 

Basicity of Dithionic Acid. By H. Kose (J. pr. Chem. [2], 
19, 485—487).—As the author has been unable to obtain an acid salt 
of this acid or a neutral salt containing two bases, he doubts the cor- 
rectness of the usually accepted view of the bibasicity of this acid, 
and is now inclined to the original supposition of Berzelius that it is 
a monobasic acid, and is represented by the formula SO,0H. In fact, 
that it contains the radicle SO,, but united with only one atom of 
hydroxyl, that is, joined with only one atom of hydrogen by one atom 
of oxygen. On this supposition sulphur must exist in this acid as a 
pentad. 

That the radicle sulphoxyl (SO,) may exist as a dyad in sulphuric 
acid, and as a monad in dithionic acid, appears to the author to be not 
more improbable than the tetrad and dyad atomicities of tin in stannic 
and stannous compounds. A. J. C. 


Behaviour of Calcium Oxide with Carbonic Anhydride. By 
K. Brmpaum and M. Manu (Ber., 12, 1547—1561).—The object of the 
experiments described in this paper was to ascertain at what tempera- 
ture calcium oxide begins to absorb carbonic anhydride, and at what’ 
temperature calcium carbonate begins to dissociate. It was found 
that the lowest temperature at which absorption takes place is the 
melting point of zinc, 415°3°, and that the carbonate dissociates par- 
tially at that temperature, although dissociation begins at a much 
lower one. The amount of anhydride absorbed by the oxide is about 
half an equivalent. W.. R. 


Calcium Phosphite. By R. Rorner: (Pharm. J. Trans. [3], 10, 
286).—By adding sugar to a- solution of calcium hypophosphite, the 
latter is precipitated, a circumstance which is generally unknown, and 
hence it is highly probable that a dense syrup of the mixed hypophos- 
phites contains little if any calcium salt. In the presence of iron, a 
precipitate is also formed; the proportion of sugar, however, has no 
share in this change. Ferric hypophosphite, when contained in such 
a sugar, is said to revert easily to the ferrous form, and it was found 
that the ferrous salt readily oxidises even in the presence of sugar, 
forming the dark green and very soluble ferroso-ferric hypophosphite. 
Ferric hypophosphite occurs in several modifications, of which the crys- 
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talline variety is almost insoluble in hypophosphorous acid, and hence 
it is this compound which deposits from the syrup. It was attempted 
to regenerate ‘this sediment by reducing it to the ferrous condition by 
the intervention of ‘sulphurous acid. However, the latter was de- 
composed inte sulphuric acid, sulphur, and oxygen, which reacted 
with the hypophosphorous acid of the sediment, and converted it 
into phosphorous acid. When solutions of calcium ‘hypophosphite and 
sodium sulphite are mixed, calcium sulphite is precipitated, which is 
redissolved by hydrochloric acid, no further reaction setting in until 
both the hypophosphorous and sulphurous acids are entirely freed by 
the addition of enough hydrochloric acid. The solution, after filtering 
off the sulphur, yields, on the addition of ammonia, a crystalline pre- 
cipitate of calcium phosphite. The latter, however, contains less than 
half of ‘the phosphorous acid generated, owing to the fact that hypo- 
phosphorous acid is monobasic, whilst phosphorous acid ‘is dibasic, and 
also that a:small loss of calcium is incurred as sulphate... By treating 
the liquid filtered from the sulphur with calcium carbonate, a much 
larger amount of phosphite is thrown down than with ammonia. The 
addition of: a solution of calcium chloride to the filtrate causes a further 
precipitation of phosphite, which becomes more distinctly crystalline, 
and subsides more rapidly when a very little ammonia has been added 
to the precipitate. + 

Calcium phosphite is a white crystalline powder, which when heated 
in a test-tube evolves spontaneously inflammable hydrogen phosphide 
accompanied by slight detonations. At a certain temperature, it sud- 
denly becomes incandeseent, and leaves .a residue of ealcium phos- 
phate. D. B. 


Zirconium Derivatives. By S. R. Parxiitt (Ber., 12, 1719).— 
The moist hydrated oxide, ZrO(OH),., absorbs carbonic .anhydride 
from the atmosphere. By treating zirconium sulphate with the 
hydrate, one amorphous and two crystalline basic salts were obtained, 
viz., ZrO..S80;+eAq, 3Zr0..4S0;+15H,0, and 6Zr0..7S0;+ 19H,0. 
The sulphate forms with potassium sulphate basic double salts, e.g., 
K,0,SO,+ 2(ZrO.02.S0.) + 14H,0. Ww. C. W 


Researches on Erbia. By Lecog pe BoispaupRran (Compt. rend., 
89, 516).—The author examined the spectrum of erbia from various 
sources, and with one exception the spectra thus obtained exhibited 
identical lines of the same intensity. The exception was the erbia 
derived from samarskite. The principal differences were that with 
samarskite-erbia, the ray in the green, A = 5363, is much more in- 
tense that the ray \ = 540°9, whilst in the other erbias the difference 
is but slight; and the line in the red, \ = 640°4, is as strong, or 
stronger, than \ = 653°4; whereas in the other erbias, the line 
\ = 653°4 is much strenger than \ = 640°4. 

Two specimens of erbia were taken, one nearly pure, giving the 
normal spectrum, the other from samarskite, and containing a large 
quantity of yttria. On fractionation by means of ammonia and sub- 
sequently by potassium or sodium sulphate, a portion was obtained 
from the first which gave a spectrum resembling that of the second, 
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and a portion was obtained from the second giving a spectrum like 
that of the first. 
The author is continuing this research. GC. W: W. 


Two New Elements in Erbia. By P. T. Creve (Compt. rend., 
89, 478).—In attempting to obtain pure erbia, the author was led to 
suspect the existence of two other earths in the erbia obtained. The 
mixture was therefore fractionated, and the different fractions ex- 
amined spectroscopically. It was found that, in addition to bands 
common to all, one band \ = 6840 was strong in the residues rich in 
ytterbia, and wanting in those containing yttria and erbia, whilst two 
others, \ = 6400 and 5360, were strong in the yttria and ytterbia 
residues. 

The colour of the fraction treated for ytterbia was a violet-rose, 
whilst the yttria fraction had an orange tint. 

The metal characterised by the first band, \ = 6840, the author pro- 
poses to name thuliwm ; it would have an atomic weight of about 113 
(the oxide being TmO). Pure erbia, to which must be attributed the 
common bands, has probably an atomic weight of 110—111. Its oxide 
has a clear rose colour. The third metal, holmium, is characterised by 
the bands \ = 6400 and 5360; it should have an atomic weight less 
than 108 ; its oxide seems to be yellow. CG. WW. 


Spectra of the Earths of the Yttria-group. By J. L. Sorgr 
(Compt. rend., 89, 521).—The author considers that the new earth, 
holmia, discovered by Cléve, is identical with an earth discovered by 
Delafontaine and Marignac, whose absorption-spectrum was described 
by himself (Compt. rend., April 29, 1878), and to which Delafontaine 
gave the name philippia. Cléve’s holmium is characterised by two 
bands \ = 640 and \ = 536, and these two belong likewise to philip- 
pium, which is characterised by several other bands. 

Cléve’s second earth, thulia, is characterised by a red ray \ = 684. 
The author claims to have indicated the existence of this element also 
(Arch. Sci., 63, 99). Marignac also showed the probable existence of 
this earth in the products rich in philippia and having a low equiva- 
lent. C. W. W. 


Scandium. By P. T. Creve (Compt. rend., 89, 419).—This metal 
occurs only in gadolinite (0°002 to 0°003 per cent.) and yttrotitanite 
(0-005 per cent.). Scandium forms but one oxide, scandia, Sc,O;; the 
composition of which is proved by that of potassium scandium oxalate, 
and of the double sulphates of scandium with the sulphates of potas- 
sium and with ammonium. 8 to 10 grams of scandium oxide, having 
a molecular weight of 106, agreeing with the number obtained by 
Nilson, yielded, by repeated decompositions of its nitrate, about 1 gram 
of a white oxide. This was converted into sulphate, and 1:451 grams 
of this sulphate yielded 0°5293 gram of scandium oxide. 

The atomic weight of the metal is therefore 44°91, and the mole- 
cular weight of the oxide, considered as ScO, is 45°94 (? 60°91 = 
44°91 +16), differing greatly from the lowest number found by 
Nilson, viz., 105°83. The author considers that this is due to a large 
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admixture of ytterbia in Nilson’s scandia. The atomic weight, as 
determined by the decomposition of the nitrate, is 45°12. The atomic 
weight of scandium may therefore be taken as 40. 

Scandium oxide or Scandia, Sc,0s, is a light, white, infusible powder 
of sp. gr. 3°8, resembling magnesia; it is scarcely soluble even in 
strong acids, but more so than alumina. Sulphuric acid converts it 
into a bulky white mass of sulphate; hydrochloric acid dissolves the 
oxide more easily than nitric acid. 

Scandium hydrate is a bulky white precipitate, drying up to semi- 
transparent fragments. It does not absorb carbonic acid from the 
air, is insoluble in ammonia or in potash, and does not decompose 
ammonium salts when heated with them. 

Scandium salts are colourless or white, and have an acid, astringent 
taste, very different from the sweet taste of the salts of the yttrium 
metals. The sulphate does not form distinct crystals; the nitrate, 
oxalate, acetate, and formate, are crystallisable. The chloride ex- 
hibits the following reactions :—It gives no spectrum when heated in 
a gas flame. Potash and ammonia produce bulky white precipitates, 
insoluble in excess; tartaric acid prevents the precipitation by 
ammonia in the cold, but on heating an abundant precipitate falls. 
Sodium carbonate gives a precipitate, soluble inexcess. Sulphuretted 
hydrogen produces no change; ammonium sulphide precipitates the 
hydrate. Sodium orthophosphate gives a gelatinous precipitate. Oxalic 
acid gives a curdy precipitate, quickly becoming crystalline ; this preci- 
pitate dissolves in strong acids, and cannot be completely reprecipitated. 
Although it appears more soluble than the oxalates of the other 
yttrium metals, it is found in the first precipitates in the fractional 
precipitation of a mixture of scandium and ytterbium by oxalic acid. 
Acid potassium oxalate precipitates a crystalline double salt. Sodium 
hyposulphite precipitates a boiling solution easily, but incompletely. 
Sodium acetate behaves similarly. The sulphates of potassium and 
sodium precipitate crystalline double salts, soluble in a saturated 
solution of the precipitant. 

The author describes in a previous paper (Bull. Soc. Chim., 31, 486) 
the chloride, nitrate, and sulphate of scandium ; the double sulphates, 
Se.(SOx)3.2K.80,, iSe.(SO,)3.8Na.S0,.12H,0, Se.(SO,)3.(N Hy).SO, ; 
the double oxalate, Se,(C,0,)3.K,C,0,.3H.O ; the acetate, the formate, 
and selenite, 38c,03.10Se0,.4H,0. 

The existence of scandium was predicted by Mendelejeff, and its pro- 
perties described under the name of ekabor (Annalen, Sup., 8, 133). 
The following table shows a comparison of the observed properties of 
scandium with those predicted of ekabor. 


Supposed Characters of Ekabor. 
Atomic Weight = 44. 

Ekabor should have but one 
stable oxide, Eb,0;, a stronger 
base than alumina, which it 
should resemble in many respects. 
It should be less basic than mag- 
nesia. 


Observed Characters of Scandium. 
Atomic Weight = 45. 


Scandium forms only one oxide, 
Sc.0;, more energetic than alu- 
mina, and less so than magnesia. 
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Ekabor oxide should resemble 
yttria, although less basic. The se- 
paration of these two earths will be 
difficult, depending on differences 
of solubility or of basicity. 

Oxide of ekabor is insoluble in 
alkalis; it will probably not de- 
compose ammonium salts. 

The salts should be colourless, 
and give gelatinous precipitates 
with KHO, Na.CO;, and HNaSQ,. 

The sulphate should form a 
double salt with K.SO,, having 
the composition of alum, but not 
isomorphous with it. 

But few ekabor salts should 
crystallise well. 


The anhydrous chloride should 
be decomposed by water, giving 
off hydrochloric acid. 

The oxide is infusible and so- 
luble with difficulty in acids after 
ignition. 

The density of the oxide would 
be about 3°5. 


Scandia is less basic than yttria, 
and their separation depends on 
differences of solubility between 
their nitrates. 


Scandium hydrate is insoluble 
in alkalis; it does not decompose 
ammonium chloride. 

The salts are colourless, and 
give gelatinous precipitates with 
KHO, Na,CO;, and HNaSO,. 

Potassium -scandium sulphate 
is anhydrous, but otherwise cor- 
responds in composition with 
aun. 

Scandium sulphate does not 
form distinct crystals, but the 
nitrate, acetate, and formate crys- 
tallise well. 

The crystallised chloride is de- 
composed by heat, giving off 
hydrochloric acid. 

The oxide is an _ infusible 
powder, nearly insoluble in acids 
after ignition. 

The density of the oxide = 3°8. 

CG. W. WW. 


Absorption of Nitrogen Dioxide by Ferrous Salts. By 
J. Gay (Compt. rend., 89, 410).—Peligot assigned the formula 
4FeSO,.N,0, to the compound of nitrogen dioxide with ferrous sul- 
phate. The author finds that the composition of this body depends on 
the temperature and on the pressure of the residual nitrogen dioxide. 

At temperatures up to 8° and at the ordinary pressure, the com- 
pound formed has the formula 3FeSQ;.N.0,; from 8° to 25°, at the 
atmospheric pressure, it has the formula 4FeSO,.N.0.; at tempera- 
tures above 25° nitrogen dioxide is rapidly given off, and the com- 
pound 5FeSO,.N,0, is produced. 

All these compounds exhibit very marked tensions of dissociation, 
a fact which explains their decomposition in a vacuum ; they are also 
decomposed by a current of hydrogen. 

Reducing agents, such as ferrous oxide, reduce the nitrogen dioxide, 
a mixture of monoxide and free nitrogen being evolved, while the 
temperature rises sensibly. C. W. W. 


Nitrosothioferrates. By J. O. Rosenpure (Ber. 12,1715—1717). 
—By the action of potassium nitrite and ammonium sulphide on a 
ferrous salt, Roussin (Ann. Chim. Phys. [3], 52, 285) obtained a black 
substance, which was afterwards examined by Porczinsky (Annalen, 
125, 302), Demel (Ber., 12, 461), and Pawel (ibid., 12, 1407). This 


is named by the author ammonium nitrosoferrothioferrate. 
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On the addition of an alkali ferrous oxide is precipitated, and 
potassium nitrosothioferrate is obtained. The free acid which is 
liberated when this salt is treated with hydrochloric acid, combines 
with alkaline sulphides to form a red salt, to which the name nitroso- 
ferrous potassium sulphide is given. 

Salts corresponding with each of the two first-mentioned acids have 
been prepared. They are all converted into nitroprussides by the action 
of potassium cyanide. W. C. W. 


Potassium and Ammonium Ferric Chromates. By C. 
HewsceEn (Ber., 12, 1656—1658).—These salts separate out in dark-red 
plates containing 4 mols. H;0 [K or NH,], when a solution containing 
ferric chloride and ammonium or potassium dichromate, is slowly 
evaporated. They have the formula K,CrOQ,.Fe.(CrO,)3;.4H,0. The 
ammonium salt is decomposed by cold water and also by the action of 


heat. W. C. W. 


Contributions to the Chemistry of the Chromammonium. 
compounds. By S. M. Joércensen (J. pr. Chem. [2], 20, 105—145. 
—I. Chloropurpureo-chromium Salts—The starting point for these 
salts is the chloride, Cl,(Cr,10NH;)Cl. This is prepared by reducing 
violet chromic chloride in a stream of pure dry hydrogen, at a red 
heat, and adding it to a solution of ammonium chloride in strong 
ammonia (25 grams Cr.Cl, reduced to CrCl, 90 grams NH,Cl, 
0°5 litre ammonia). Air is then passed through the blue liquid until 
oxidation is complete. Two litres of crude hydrochloric acid are 
added, and the mixture is boiled for some minutes, during which 
chloropurpureo-chromium chloride separates as a carmine-coloured 

owder. The crude chloride is washed witha mixture of equal volumes 
of hydrochloric acid and water, dissolved in very weak sulphuric 
acid, and filtered into a great excess of strong cold hydrochloric acid. 
The resulting precipitate is boiled with hydrochloric acid, and washed 
first with a mixture of acid and water, then with alcohol, and 
finally dried in the air at the ordinary temperature. This chloride is 
also a bye-product in preparing Cleéve’s tetramine chloride by the 
following process :—Ammonium dichromate is reduced by boiling with 
hydrochloric acid and alcohol, and after addition of ammonium 
chloride the liquid is evaporated to dryness. The dry residue is then 
dissolved in strong ammonia; strong hydrochloric acid is -added, and 
the crystals which are deposited on standing are washed first with a 
mixture of equal parts of hydrochloric acid and water until free from 
ammonium chloride, then with water, and finally dried. It consists 
of a mixture of chromium-tetramine chloride and chloropurpureo 
chloride. This mixture must be protected from the action of light 
during the remaining operations. It is dissolved in cold water, and 
shaken with a solution of one part of ammonium sulphate in five parts 
of water. The tetramine chlorosulphate precipitates in crystals; 
the filtrate containing the purpureochloride is mixed with hydrosilico- 
fluoric acid, and gives a precipitate of chloropurpureo-chromium silico- 
fluoride. After being washed, it is treated with dilute hydrochloric 
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acid, to reconvert it into chloride; after reprecipitation with strong 
acid and washing, first with dilute acid and then with alcohol, it is 
quite pure. The two salts may also be separated by taking advantage 
of the insolubility of the compound Cl,(Cr.10NH;)(Hg3Cls)2, produced 
by adding mercuric chloride to the mixture. The mercury-compound 
after washing is easily reconverted into the chloride by treatment 
with hydrochloric acid. 

Chloropurpureo-chromium chioride is a red crystalline powder, of a 
purer red colour than the corresponding cobalt-compound. It appears 
to crystallise in octohedra of sp. gr. 1°687. It dissolves in 154 parts 
of water at 16°, and forms a violet-red solution, which, on exposure to 
light, deposits chromium hydrate. When it is kept, even in the dark, 
or boiled, roseochromium chloride is produced. It gives the follow- 
ing reactions :—With sodium hypochlorite, nitrogen is evolyed, and 
the chromium is oxidised to chromic acid. Its solution gives a preci- 
pitate with strong hydrochloric acid, owing to the insolubility of the 
chloride in acid. With hydrobromic acid, it gives a crystalline preci- 
pitate of the bromide, and with solid potassium iodide one of the 
’ iodide. When boiled with potassium cyanide, it turns yellow. Strong 
nitric acid precipitates the chloro-nitrate. Hydrosilicofluoric acid 
throws down the red crystalline chlorosilicofluoride. Platinic chloride 
precipitates, even from a very dilute solution, the chloropurpureo- 
chromium platinochloride. Sodium platino-bromide gives an ana- 
logous precipitate. Mercuric chloride gives red needles of the double 
salt. Precipitates are also produced by potassium mercuribromide 
and iodide, by sodium dithionate, potassium chromate, and dichromate, 
ammonium molybdate, and phosphomolybdate, and by picric and oxalic 
acids. In these respects this salt closely resembles the analogous 
cobalt salt. On treatment with silver nitrate only four atoms of 
chlorine are removed, and the chloro-nitrate is formed. By rubbing 
the solid chloride with silver exide and water, roseochromium hy- 
drate is formed. It is a deep red alkaline liquid, which gives a 
yellowish-red precipitate of roseochromium bromide with strong 
hydrobromic acid; this, when boiled with hydrobromic acid, changes 
to bromopurpureo-chromium bromide. In the chloro-chloride, the 
radicle chlorine is so firmly combined that hot strong sulphuric acid 
does not expel it; the preduct is acid chloro-sulphate. 

Towards reducing agents, however, the chromium series differ in 
behaviour from the cobalt series, for the chromium is not so easily re- 
duced. With sulphuretted hydrogen, or with ammonium sulphide, 
the purpureo-cobalt-compounds give cobalt sulphide, but the purpureo- 
chromium compounds suffer no change, except the formation of a 
crystalline purpureopolysulphide, if the ammonium sulphide contains 
much free sulphur. The cobalt salts are also reduced by potassium 
ferrocyanide, whereas the chromium salts give a precipitate of ferro- 
cyanide of chloropurpureo-chromium. 

The latter part of this paper is occupied with detailed descriptions 
and analyses of numerous salts of chloropurpureo-chromium chloride, 
prepared by double decomposition. They have all a red or orange-red 
colour, and closely resemble the corresponding salts of chloropurpureo- 
cobalt. 7m 
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Behaviour of Copper-Ammonium Chloride with Ferrous 
Sulphide. By W. F. K. Srock (Chem. News, 40, 159).—In the 
course of recent experiments on the accurate determination of carbon 
in iron and steel containing much sulphur, it appeared desirable to 
ascertain definitely in what manner the reagent used for the carbon 
separation acted on the iron sulphur compound, but as the composition 
of that compound is unknown, it was thought best to experiment with 
a sulphide of known quality. The process used for the carbon separa- 
tion was McCreath’s method based on treating a weighed quantity of 
iron or steel with a hot concentrated solution of copper ammonium 
chloride. 

From the results, it was evident that the actions of the double cop- 
per ammonium salt upon iron carbide and upon iron sulphide were pre- 
cisely analogous, and that.the method held out no hope of separation. 
It only remained to find to what extent the decomposition had pro- 
ceeded during the exposure, which was for half an hour at nearly 
boiling heat. It is shown that allowing for oxidation during washing, 
&c., it may safely be assumed that 80 per cent. of the original sul- 
phide was decomposed by the double copper salt with liberation of the ~ 
corresponding amount of free sulphur. 

A second experiment was made with native ferric sulphide, which 
was very finely powdered and exposed at boiling heat for over an hour 
to the copper solution, but although some free sulphur was obtained, 
the decomposition was far from complete. D. B. 


Action of the Haloid Acids on the Sulphates of Mercury. 
By A. Dirre (Ann. Chim. Phys. [5], 17, 120—128).—It has been stated 
that dry hydrochloric acid gas decomposes mercuric sulphate, forming 
mercuric chloride and free sulphuric acid, and that since the chloride 
is more volatile than the acid, the former can be separated by sublima- 
tion at a suitable temperature ; and further, that hydriodic and hydro- 
cyanic acids act in a similar manner. The author shows that these 
statements are wholly incorrect. 

When dry hydrochloric acid is passed over mercuric sulphate at 
ordinary temperatures, no reaction ensues: on warming the sulphate, 
absorption takes place, with disengagement of heat and without forma- 
tion of water; on heating more strongly, the product sublimes, but 
the crystals have no resemblance whatever to sublimed mercuric chlo- 
ride. An analysis of the crystals showed that their composition 
exactly corresponded with the formula HgSO,2HC1; they are very 
hygrometric, dissolving in water apparently without decomposition. 
When volatilised they do not disengage hydrochloric acid. 

Hydrobromic acid gas acts in a precisely similar manner, forming 
the compound HgSO,.2HBr. 

The body HgSO,.2HCI1 is likewise formed with great facility by 
gently heating a mixture of sulphuric acid and mercuric chloride, in 
molecular proportions ; or by dissolving the neutral sulphate in hydro- 
chloric acid, and evaporating until crystals are obtained. 

The action of hydriodic acid is different; sulphuric acid decom- 

ses mercuric iodide on heating, no compound of the formula 

. HgS0O,.2HI being formed. In the same manner, solution of hydriodic 
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acid in excess, partly or wholly decomposes mercuric sulphate, but no 
definite combination takes place. 

Hydrofluoric and hydrocyanic acids are without action on mercuric 
sulphate. 

Basic mercuric sulphate, twrpeth mineral, acts with regard to hydro- 
chloric acid in a manner analogous to mercuric sulphate, but it ab- 
sorbs 6 molecules of HCl for every molecule of sulphate, forming the 
compound HgSO,.2HgO.6HCI1; the latter on being heated strongly, 
breaks up into the mercuric compound and mercuric chloride, 
thus :— 

Hg,S0O,.6HCl = HgSO,2HCl + 2HgCl, + 2H,0. 


A precisely similar compound is formed by the action of either 
gaseous or liquid hydrobromic acid on turpeth mineral. J. W. 


A New Salt of an Iridammonium. By K. Birysavm (Ber., 
12, 1544—1547).—By boiling the double salt of iridic sulphite and 
sodium sulphite with hydrochloric acid, an acid salt is formed pre- 
sumably of the formula Ir,(SO;);.3NaHSO;. When its solution is 
saturated with gaseous ammonia, a compound crystallises out in red 
crusts, having the formula Ir,Na;(SO;)«6(NH3),.10H,O. The author 
assigns to it the constitutional formula— 


SO, - Ir(NH;); NH 

S0;< | +3 7803.0H:0, 

SO; ‘ Ir(NHs)s Na 
and supposes the SO; group to be in combination with an irid- 
ammonium of the formula (NH;),Ire. W. R. 


Mineralogical Chemistry. 


Cobalt-glance. By P. Grorn (Jahrb. f. Min., 1878, 864—865). 
—In addition to the forms already known to occur on cobalt-glance, 
the author has observed two dyakisdodecahedrons, two trapezohedrons, 
and one triakisoctohedron. On cobalt-glance from Tunaberg, Sweden, 
he observed the following combinations, viz. :— 

02 303. co02 
(1.) = -0. 0x00. 5 IS . O. 808 . 404. 
«O02 204% coO02 
(3.) —_ .O. “; — <@ 
Crystals from Skutterud, near Modum, in Norway, exhibited the 


9 


a 


followi , — /- 002 o. 

ollowing forms in combination, viz 9 0.20 Cc. A. B. 

_ Cobalt-speis. By P. Grora (Jahrb. 7. Min., 1878, 865).—Hitherto 
it has been considered doubtful whether the crystals of this mineral 
were holohedral or hemihedral, but the author has succeeded in prov- 
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ing the occurrence of pentagon dodecahedrons, and Consequently the 
isomorphism of cobalt-speis and iron pyrites. On one crystal of cobalt- 


and — were observed. A large 


speis from Wolkenstein = 


crystal from Schneeberg exhibited the following forms in combina- 
tion, viz.: coOco . 0. coO . 202. oe and a dyakisdodecahedron, 
which could not be more nearly determined. ae Se 


Sulphide of Silver (Silber-kies). By A. Wuispacu (Jahrb. f. 
Min., 1878, 866).—Argyropyrites (Ag;Fe;S,,) occupy an intermediate 
position, chemically speaking, between sternbergite (Ag,FeS,) and 
argentopyrites (Ag,Fe,S,;), and the same fact is observed in regard to 
its physical properties. 

Argentopyrites crystallises in the rhombic system, the crystals from 
Marienberg being but small, whilst those from Freiberg attained a 
length of 3 mm. The prisms were terminated either by the basal 
terminal plane, which was macrodiagonally striated, or else by an 
obtuse pyramid, the Freiberg crystals being characterised also by a 
very distinct basal cleavage. 

The crystals exhibiting the obtuse pyramids in combination were 
probably “ penetration trillings.” C. A. B. 


Bismuth Minerals from Norberg’s Mine, Wermland. By H. 
Ssdcrem (Ber., 12, 1723).—Bismuth occurs in Wermland : Ist, native, 
mixed with galena and pyrites; 2nd, as bjelkite, 2PbS.Bi,S,; and 
3rd, as the new mineral galenobismuthite, PbS.Bi,S;. W. C. W. 


Polysynthetical Twin-crystals of Oriental Spinelle. By J. 
Srriiver (Jahrb. f. Min., 1878, 865—866).—This paper can only 
be thoroughly understood by reference to the drawings given. The 
author concludes that there are three groups of polysynthetical 
spinelle crystals, viz.: (1.) Those with one twin-axis in common. 
(2.) Those in which the twin-axes are not parallel to each other, 
but in which the “ twin-face” is common to all, for instance, a form 
composed of three individuals having a face of coO in common, as 
twin-plane, and two of their twin-axes parallel to that face. Trillings 
were also observed resembling a tetrahedron, owing to the predomi- 
nation of an individual having a tetrahedral development. Some- 
times groups composed of four individuals were observed, having all 
the twin-axes parallel with the twin-planes (coO). (3.) Those in 
which there is no parallelism in the twin-axes, nor a twin-plane com- 
mon to all the forms. C. A. B. 


Manganite. By P. Grotn (Jahrb. f. Min., 1878, 863—864).—The 
finest crystals of this mineral are found at Ilfeld, and are characterised 
by the great number of forms occurring in combination. According 
to Haidinger, the hemihedry of this mineral is peculiar to the pyramid 
¢ P2, a fact which appears all the more singular when the great 
number of pyramids observed on manganite is taken into considera- 
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tion, and also that, in the case of the isomorphous mineral goethite, 

no such occurrence is observed. The author, on the contrary, did not 

observe a single instance of hemihedry, or even twins according to the 
law “ the twin-plane coPco,” although he examined one of the finest 
collections of Ilfeld manganite crystals. The results of his investiga- 

tion are briefly as follows:—1. Manganite must be considered as a 

holohedral mineral, hemihedral combinations being very rare. 2. Man- 

ganite crystals can be divided into four types, the first two being 
characterised by an almost entire absence of twins, according to the law 

“the twin-plane a face of Pco” and the occurrence of intermediate 

forms, whilst the last two types are characterised by the crystals 

occurring nearly always as twins according to the above-mentioned 
law, and a more sharply-defined distinction of the types from each 
other. 

The following table will show this more clearly :— 

Type I. Prisms, and basal terminal plane pre- 
dominating. 

Type II. Prisms, with macropyramids as termi- 
nals. 

(Type III. Twins, with somewhat numerous 
forms in combination, the basal terminal 
plane and obtuse macrodomes predominating. 

} Type IV. Twins, with very numerous forms 

|} in combination, macropyramids predominat- 
ing. 

From the above table it seems probable that an intimate connection 
exists between the twin formation and the number of forms occurring 
in combination, The third and fourth types are the rarest. 

C. A. B. 

Occurrence of Manganese in Nordmark’s Mine, Wermland. 
By A. Ssécren (Ber., 12, 1723).—In this locality manganese is found 
as manganosite, MnO; pyrochroite, MnOH,O; hausmannite and 


manganese-spar, together with brucite, heavy spar, hornblende, and 
garnet. we GW. 


A. Long prismatic 


B. Short prismatic 


Vanadinite. By T. Norvsrrém (Ber., 12, 1723).—Vandanite has 
been found in the Undeniis manganese dioxide mine in West Goth- 
land. A mineral has also been discovered at Fahlun, containing 5 per 
cent. of selenium. W. C. W. 


Titanates from Smaland. By C. W. Bromsrranp (Ber., 12, 1721 
—1723).—The following minerals were found at Slittakra, Alsheda, 
occurring in coarse granite:—1. Polycrase. 2. Titaniferous iron ore, 
remarkable on account of the water it contained ; and 3. A new mineral 
alshedite, which appears to occupy an intermediate position as regards 
composition between yttrotitanite and groothite. In this compound 
titanium dioxide plays the part of a base. W. C. W. 


Pseudomorphs of Calcite after Aragonite. By G. vom Raru 
(Jahrb. f. Min., 1878, 863).—The crystals in question came from 
Schemnitz, and were from 10 to 20 cm. in length and from 4 to 6 cm. 
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in breadth: they were terminated apparently by a brachydome, the 
space originally filled by aragonite being taken up by calcite. One 
specimen, 7 cm. long, 4 cm. broad, and from 2 to 3 cm. thick, con- 
sisted of the outer shell of an aragonite crystal, which was built up 
out of an aggregate of small, well-developed calcite crystals, exhibiting 
the following forms in combination, viz.: R*. —4R.ooR, the crystals 
not occupying any regular position with regard to the original arago- 
nite crystal. C. A. B 


Crystal-system of Leucite. By J. Hirscuwatp (Jahrb. f. Min., 
1878, 867).—Hirschwald stated in a former paper that leucite might 
be considered as a mineral crystallising in the regular system, with a 
polysymmetrical development in the sense of the quadratic system. 
From further investigations he arrives at the conclusion that a dif- 
ference in opinion about the practical relationships of leucite is possible 
in the two following cases only, viz.:—1. Is the polysynthetical twin- 
formation a complete dodecahedral one, or does it only represent the 
faces of the pyramid? 2. Have the imbedded crystals the interfacial 
angles (winkelwerthern) of 202, or have the apparently regular forms, 
without exception, the angles of the acuter lateral edge of the eight- 
sided pyramid? MHirschwald considers that he has found a complete 
answer to these questions in the results of his investigations, and states 
that the imbedded leucite crystals have undoubtedly the interfacial 
angles of 202, whilst the optical properties prove a complete dodeca- 
hedral twin-formation. C. A. B. 


Composition of Eclogite. By E. R. Riess (Jahrb. f. Min., 1878, 
877).—Eclogite is a non-felspathic crystalline rock which, in its 
simplest forms, consists of omphazite and garnet, whilst the varieties 
of this rock are produced by the occurrence of quartz, hornblende, 
cyanite, zoisite, or mica. The accessory minerals are zircon, apatite, 
titanite, epidote, iron-pyrites, magnetic iron-pyrites, and magnetite. 
Omphazite occurs as an augite in short, thin prisms of a grass-green 
colour ; the rare smaragdite as a green hornblendic mineral. The 
garnet often contains numerous enclosures of zircon, quartz, &c., and 
is occasionally decomposed. Zircon occurs enclosed in large amount 
(in reddish-brown grains or greyish-yellow prisms, exhibiting P with 
coP and coPoo, also twins, parallel to a face of Pco) in the garnet and 
omphazite. The true eclogite is found imbedded in the strata of the 
crystalline slates, and is often intimately associated with hornblendic 
plagioclase garnet-rocks, but not with those containing omphazite. 


Thaumasite. By G. Linpsrrém (Ber, 12, 1723).—This new 
mineral, having the composition CaOSiO,+CaCO;+ CaSO, + 14H,0, 
is found in the Areskutan mountains in Jutland. W. C. W. 


Manganese-nodules from the Bed of the Pacific Ocean. 
By C. W. GimsBen (Jahrb. f. Min., 1878, 869—870).—These nodules 
were collected at a depth of 2740 fathoms, between Japan and the 
Sandwich Islands, by the “‘ Challenger” Expedition. They were either 
round or long in shape, with a dull, dirty-brown coloured surface, and 
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enclosed fragments of pumice-stone, and more rarely teeth of sharks 
or fragments of mussels. A microscopical examination showed that 
orgauic life had nothing to do with their formation, which was due to 
a mechanical concretion of inorganic matter; a kind of oolitic forma- 
tion ona largescale. The pumice-stone was most probably the result of 
submarine eruptions; it was trachytic in character, and there was 
evidence to show that it had lain for a considerable space of time in 
muddy water, which penetrated it eventually, and left behind a depo- 
sition of manganese oxide. The author believes that the nodules in 
question derived some of their constituents from submarine springs, 
whilst their form can be accounted for by the action of the waves. An 
analysis gave the following results :— 


Fe,03. Mn03. H.0. Si0>. Al,05. Na,0. 
27°460 23°600 17°819 16°030 10°210 2°358 


Cl. CaO. TiO. SO3. K,0. MgO. 
0-941 0°920 0°660 0484 0°396 0181 


COs. P,0;. CuO. NiO0CoO. BaO. 
0°047 0:023 0-023 0-012 0:009 = 101:173 


The minute quantity of carbonic acid is striking, and it would 
appear from the above analysis that an energetic oxidation takes place 
at great depths. The occurrence of these manganese-nodules at the 
bottom of the sea is of great geological interest, as similar manganese- 
nodules are common in various sedimentary formations. 


C. A. B. 


Occurrence of Lithium in Rocks, Sea Water, Mineral 
Waters, and Saline Deposits. By L. Dikutararr (Ann. Chim. 
Phys. [5], 16, 377—391).—Primary Rocks (Granite, Syenite, Gneiss). 
—The author has examined one hundred and thirty-nine specimens 
from different localities in Europe and Africa, and detected lithium in 
all of them, although in very different proportions. 

Mother Waters of Salt-inarshes—The author found these to be so 
rich in lithia, that by simply dipping a platinum wire into the water 
and holding it in the flame, the lithium spectrum obtained was as 
intense as that of sodium. Lithium could always be detected in the 
waters of from 15—25° B., as at that concentration almost all the 
gypsum is deposited; the crystals of gypsum themselves, however, 
contained only excessively minute traces of lithium. The sedimentary 
deposits forming the bottom of the basins invariably contained it. 
Lithium was found also in all sedimentary deposits left by the 
spontaneous evaporation of sea water. 

Sea Water.—Bunsen succeeded in detecting lithium in 40 c.c. of sea 
water, but the author found that on evaporating 1 c.c. of the water of 
the Mediterranean to dryness, treating the residue with alcohol, and 
evaporating the alcoholic solution, the second residue gave a very dis- 
tinct lithium spectrum. As lithium was shown to be a constituent of 
all the primitive rocks, it appeared highly probable that it would be 
found in all sea waters. The author has detected it in the waters of 
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the Red Sea, the Indian Ocean, the Chinese Sea, the Atlantic Ocean, 
the Antarctic Ocean, and the Northern Ocean. Neither Forchhammer 
nor Credner, in his Traité de Géologie, mentions lithium as a constituent 
of sea water. 

The author applies the results of his experiments to test his theory, 
that deposits of gypsum of all ages have a purely sedimentary origin. 
This theory has been opposed by geologists, especially as applied to 
gypsums of the tertiary formation. 

Gypsum of the Tertiary Period.—Paris.—Samples of the pure crys- 
tals from the quarries of Montmartre and Pantin were found to be 
quite free from lithium, although in every case the yellow calcareous 
deposit adhering to the crystals or embedded in their cavities con- 
tained it in such quantity, that ‘0002 gram was amply sufficient to 
give the characteristic spectrum. 

Aix and Provence.—In these localities the gypsum occurs in beds, 
separated by thin layers of marl. In certain spots, large honey-yellow 
crystals of gypsum occur, imbedded in a yellowish deposit. In all 
cases the pure gypsum was free from lithium, whilst the yellow marl 
contained it in considerable quantity. Similar results were obtained 
on examining the gypsum from Camoins and Dauphin, near Mar- 
seilles, from Vaucluse, and from different parts of Italy. The waters 
from the Soffiont were found to contain lithium in considerable 
quantity. 

Gypsum of the Secondary Formation.—Forty-eight samples from the 
Alpine district, eleven from Languedoc, seven from the Pyrenees, 
three from Lorraine, and four from Wurtemberg, all belonging to the 
triassic formation, were examined, with results similar to those ob- 
tained with the gypsums of the tertiary periods. The samples of pure 
gypsum were free from lithium, or contained only traces; whilst the 
associated earthy deposits were invariably rich in this element. 

‘These investigations show a complete analogy between the triassic 
gypsum deposits, those of the tertiary formation, and those from the 
salt marshes of the modern period: whence the conclusion that the 
former two classes of deposits were formed under the same conditions 
as those we now see causing the formation of gypsum in the salt 
marshes. 

Mineral Waters of the Primary Formation.—A_ characteristic group 
of these waters is found in France in the Pyrenees district. The fol- 
lowing were examined, and in every case lithium was found to be a 
constituent :—Luchon, Cauterets, Baréges, Saint-Sauveur, Labassére, 
Visos, Bonnes, Ax, Amelie. 

Saline Waters.—Those of Allevard, Balarue, Bourbonne, Capvern, 
Contrexeville, Digne, Gréoulx, Miérs, Montbrun, Montmirail, Pougues, 
Saint Gervais, Saliés, Salins, Uriage, Vittel, Haurmem Meskoutin 
(Algiers), La Reine (near Oran), Baden (Switzerland), Birmenstooff 
(Switzerland), Loéche (Switzerland), Wildegg (Switzerland), Pullna, 
Hombourg, Kissingen, Kreusnach, Naucheim, and Soultzmatt, were 
examined, and lithium found in all; in some cases in such quantity 
that it could be detected in the evaporation residue of a single drop of 
the water. This fact, taken in conjunction with the previous expe- 
riments, strengthens the author’s theory that saline waters are mine- 
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ralised at the expense of saliferous deposits left by the evaporation of 
ancient seas. J. M. H. M. 


Note on the Silesian Basalts and their Mineral Consti- 
tuents. By P. Trirxe (Jahrb. f. Min.,. 1878, 876—877).—Of these 
basalts from Upper and Lower Silesia, fifteen were plagioclase basalts, 
two were nepheline basalts, and one from Wickenstein, near Querbach, 
was nephelinite. The microscopical characteristics of these basalts 
were briefly as follows, viz.:—A colourless glass-zone (which was 
itself surrounded by a glassy wreath of felt-like augite-microlites) 
surrounded the quartz. inclosures, this observation agreeing with that 
of Lehmann on the inclosures of the basalts of the Lower Rhine. 
Some of the interfused quartz-fragments were converted into tridymite. 
The orthoclase was not surrounded by glass substance or augite. 
Lamellar enstatite occurs: aiternately with lamellar diallagite in the 
olivine nodules of the Gréditzberg, the lamelle being parallel to the 
macropinacoid of the enstatite. The acicular and tabular inclosures 
in these minerals the author considers to be negative forms of enstatite 
and diallagite, filled with opal. The phillipsite from Sirgwitz was 
monosymmetrical, and exhibited a complicated polysynthetical twin- 
formation. The basalt of Steuberwitz contains simple augite crystals, 
and those with a polysynthetical twin-formation. The olivine from 
Thomasdorf was changed into magnesium carbonate, whilst the 
nephelinite from Wickenstein contains augites having a zonal struc- 


ture. C. A. B. 


Basaltic Lavas of the Eifel. By E. Hussax (Jahrb. f. Min., 
1878, 871).—The author made a thorough examination of the above- 
mentioned basalts, and arrived at the following conclusions, viz. :— 
(1.) There- are no felspathic basaltic lavas in the Upper Eifel, but 
only nepheline or leucite-hasaltic lavas, which differ considerably from 
the non-melted, mound-forming basalts. (2.) The olivine from the 
Eifel lava is always fresh; it.is not present, however, in the lava from 
Dockweiler. (3.) The lava from the Eifel contains biotite, in contra- 
distinction to the basalt of the Eifel. (4.) Melilite occurs in con- 
siderable quantity in some of the lavas, especially in that from Bongs- 
berg, where it can be microscopically detected. (5.) Hauyn is only 
present in the lava from Scharteberg. (6.) Perowskite occurs as a 
characteristic of the lava from Scharteberg, but it is also present in 
lavas of the Laacher See district (the three last-named minerals do not 
occur in the basalts of the Eifel). (7.) The chemical analyses of the 
lavas agree very well with the results of the microscopical examina- 
tions. (8.) The tufa of the Kolenberg, near Anel, was found to be 
true palagonite-tufa, containing, however, leucite and magnetite. 
(9.) The microscopical examination of this tufa fully confirms Rosen- 
busch’s theory of the formation of the palagonite-tufa. (10.) Mits- 
cherlich’s analysis of this palagonite-tufa agrees fully with its micro- 
scopical analysis. (11.) The so-called basalt-rock from Liixenberg, 
near Weierhof, in the Eifel, proves to be a true garnetiferous picrite, 
the first which has been observed on the left bank of the Rhine. 
(12.) The garnets in this picrite exhibited a zonal structure, were par- 
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tially double-refracting, and very probably were the varioby called 
melanite. C. A. B. 


The Meteorite of Vavilovka. By B. Prenpet (Jahrb. f. Min., 
1878, 868).—Numerous meteorites fell on the 7th of June, 1876, near 
the village of Vavilovka, in Cherson, Russia, accompanied by a sound 
resembling thunder. A specimen examined by the author exhibited 
the characteristic black rind, which was 0°6—1 mm. in thickness, also 
irregular stripes here and there. A polished surface showed the mass 
of the meteorite to consist of numerous angular whitish specks. The 
metallic constituents were particles of nickel-iron disseminated 
throughout the whole mass, and grains of magnetic-pyrites not, how- 
ever, magnetic. Sp. gr. = 3°51. Chemical composition as follows, 
viz. :— 

SiO,. MgO. Al,03. CaO. 
53°81 18°54 8°75 2°07 


Alkalis. Fe,03. Magnetic pyrites. Nickel. 
114 9°41 5°26 0°70 = 99°68 
The meteorite belongs to the chondrites. C. A. B. 


The Meteorite of Grosnaja. By G. Tscuermax (Jahrb. f. Min., 
1878, 868—869).—Two specimens which fell on the 28th of June, 
1861, at the above locality on the Terek, Caucasus, were examined by 
the author. They were encrusted with a moderately thick fused sur- 
face (schmelz-rinde), and were black-grey in colour. The ground 
mass was massive, black, and opaque, and enclosed numerous light- 
coloured particles consisting of olivine, enstatite, bronzite, and magnetic 
iron-pyrites. The bronzite, olivine, and a mineral resembling augite 
were found together forming nodules in the ground mass, whilst specks 
of the magnetic iron-pyrites were observed in the inclosures and also 
in the ground mass. The bronzite-nodules exhibited an incrustation 
or rind, and the magnetic iron-pyrites occurred zonally on the enclosed 
minerals. An analysis of the meteorite furnished the following 
results :— 


SiO. Al,03. FeO. CaO. MgO. 
33°78 3°44 28°66 3°22 23°55 
Magnetic 
K,0. Na,0. C. H. __ iron pyrites. 
0°30 0°63 0°68 0°17 5°37 = 100°00 


Sp. gr. = 3°55. The Grosnaja meteorite is a chondrite one, poor in 
carbon. C. A. B. 


Chalybeate Springs of Carlstad. By A. Atmén (Ber., 12, 1724 
—1725).—These springs are exceptionally rich in ferrous carbonate. 


Total solids. FeCO3. 

No. 1 contains in 10,000 parts .... 1°348 0°593 

“3 . ‘“ BD 0°669 
W. C. W. 
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Water of the River Vartry. By J. FirrcHen (Chem. News, 40, 
171).—This water shows on analysis very little chlorine, 0°001155 per 
litre or 0°8025 grain per gallon. It is of great softness, the hardness 
being only 3° on Clark’s scale, and yielding a total solid residue vary- 
ing, as the result of many experiments, from 4 to 6 grains per gallon. 

The results of the author’s experiments show that the water is of 
great purity, chemically considered, but strongly impregnated with 
peat, having avery decided action on lead when flowing through pipes 
of that material, although without action on it when at rest, but rather 
leaving an organic deposit. D. B. 


Organic Chemistry. 


Specific Gravities of Solid Organic Compounds. By H. 
Scuroper (Ber., 12, 1611—1618).—The author has determined the 


specific gravity and molecular volumes of the following compounds :— 


Volume. 
85°9 
90°5 

123°7 
122°8 
; ; 2. 
Salicylic acid on bg 
Metahydroxybenzoic acid ‘47: 93°7 
Parahydroxybenzoic acid . ors 
96°9 
96°7 
181°3 
183°2 
183°6 
99°9—100°G 


Phthalic anhydride 


99°8 

100°9 

112-2 

111-2 

110°0 

111°5 

109'8 

110°5 

111°5 

Cinnamic acid . eo 


Cumic acid nes 
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Volume. 
109°7 
110°7 

90:0 

91:2 

90°5 

91°2 

106°0 

106°1 

111°6 

112°0 

Avetanilide ' rene 
Q- 

Benzanilide Be nom rth 

1715 

173°9 

2 105°6 

Aniline hydrochloride ... 216 106°5 

107°8 

Aniline nitrate : es 

Aniline sulphate............+. te 206°3 


Naphthalene 111-9 
Ni 129-0 
itronaphthalene 126 131-0 


a-Naphtho! "2% 117°8 
6-Naphthol ‘ 118-2 
Ammonium benzoate. .. A rete 


Calcium benzoate a. 

The molecular volumes of the majority of the above compounds are 
multiples of 5°91, which in a former communication (Ber., 12, 566) 
was shown to be true for some benzene derivatives. 

In the case of some isomerides, the ‘‘ stere”’ appears to vary a little 
from 5°91, as shown by the following :— 

Volume. “Stere.” 
1 =, 82°6--83'1 
’ | Pyrocatechol 81°6—82°1 
Parahydroxybenzoic acid 93°5—94°5 
2. | Metahydroxybenzoic acid 93:7 
Orthohydroxybenzoic acid 92°9—93'1 
3 vine eae eaiang 95°'8—96°3 
Paranitrophenol 94°5—94°7 
' Mandelic acid 111:2—112°2 
Anisic acid 
{ Isonaphthol 
a-Naphthol 


A. 


5 
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The members of the following six groups are isosteric: (1.) Malic 
and tartaric acids. (2.) Benzoic and paraoxybenzoic acids. (3.) Re- 
sorcinol and pyrogallol. (4.) Phenylacetic and anisic acids. (5.) 
Protocatechuic and gallic acids. (6.) Benzamide and benzamic acids. 

In former communications, the author has shown that the elements 
carbon, hydrogen, oxygen, and nitrogen occupy in the solid state the 
space of one “ stere.” 

The determinations given above offer further support of this state- 
ment, thus: oxamide, dimethyloxamide, and diethyloxamide have 
molecular volumes differing by C}H}, or 6 steres. In naphthalene and 
isonaphthol we have difference of Oj = 1 stere, and in benzoic and 
orthonitrobenzoic acids we have the difference N!0}— H} = 2 steres. 
Some other examples are given. 

From this rule, it follows that the benzene nucleus possesses one 
stere more than the sum of those of the elementary atoms contained 
in it. Thus: benzoic acid, C,H;,COOH = 16 x 5°91. Paranitro- 
phenol, C;5H;.NO,0 = 16 x 5°91, phthalic anhydride, C,H,O; = 16 x 
6°05. Orthonitrobenzoic acid, C,H;.NO..CO, = 18 x 591. Phenyl- 
acetic acid = 19 x 58. Naphthalene, C,Hy.C,H, = 19 x 5°91.  Iso- 
naphthol, C,;Hy.CyH,O = 20 x 5°91. Cinnamic acid, C;H;.C,H,.COOH 
= 20x 591. P. P. B. 


Formation of Hydrocyanic Acid in the Electric Arc. By J. 
Dewar (Chem. News, 39, 282).—From the statements made by Plucker, 


Angstrém, and Thalén, that the so-called carbon lines are invariably 
associated with the formation of avetylene, the author made exper- 
ments with a view to extract this substance from the electric arc, 
which shows this spectrum at the positive pole when the electric cur- 
rent is powerful and occasionally intermittent. The carbons were 
used in the form of tubes so that air could be drawn through them, 
and so that any gas might be passed up one tube and drawn down 
the other and then examined. 

A Siemens and a De Méritens magneto-machine were employed. 

In the first experiment a current of air was drawn down the nega- 
tive pole and passed through solutions of potash and potassium 
iodide and starch. No nitrates were indicated, but the potash solution 
contained sulphides. 

In the second experiment in which hydrogen was led in by the posi- 
tive pole and withdrawn by the negative, acetylene was found by the 
ammoniacal sub-chloride of copper-test, whilst water through which the 
gases were passed gave distinct evidence of hydrocyanic acid. The 
hydrogen flame burning alone gave no evidence of these substances. 

Air drawn through the negative pole gave considerable quantities 
of hydrocyanic acid, but when drawn through the positive pole a 
larger proportion was found, whilst the same carbons used with De 
Méritens’ magneto-machine gave no result. 

If the carbons are not purified, hydrogen sulphide is always found 
along with the other compound. 

The author concludes that the high temperature of the positive pole 
is required to produce the hydrocyanic acid, which is in all probability 
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formed by the free nitrogen reacting on the acetylene thus : C,H, + 
2N = 2HCN, and that the hydrogen to form the acetylene is obtained 
from the decomposition of aqueous vapour and from the combined 
hydrogen in the carbons. W. T. 


Oxidation of Alcohols by Electrolysis. By A. Renarp (Ann. 
Chim. Phys. [5], 16, 289—337).—I. Electrolysis of Alcohols in presence 
of Water Acidulated by Sulphuric Acid. Methyl Alcohol.—The purest 
methyl alcohol of commerce, after being carefully freed from traces of 
acetone and methyl ethers, was acidified with about 5 per cent. of 
dilute sulphuric acid (1 : 4), placed in a flask holding from 100—200 
c.c., and submitted to the action of a current from 4 Bunsen cells of 
about a litre and a half capacity. Hydrogen was evolved at the nega- 
tive pole, and at the positive pole a gas was very slowly given off 
(at the rate of 25—30 c.c. in 24 hours): it contained CO,, 23:9; CO, 
50°0; O, 26:1. At the end of 48 hours the yellowish liquid was dis- 
tilled. The distillate was found to contain methyl formate and methylal. 
Methyl aldehyde was never found as a product of the electrolysis, 
being no doubt oxidised to formic acid as soon as formed, or reacting 
with the methyl alcohol to form methylal. The methylal is one of the 
chief products of the reaction, and may be prepared quite easily by 
this method. The residue of the distillation of the electrolysed liquid 
contained hydrogen methyl sulphate. To show that this was pro- 
duced by the electrolysis,a mixture of the alcohol with dilute sul- 
phuric acid was prepared and divided into two parts, one being 
allowed to rest, and the other submitted to electrolysis. The latter 
was found to contain hydrogen methyl sulphate, whilst the former was 
quite free from it. 

Ethyl Alcohol.—The electrolysis of ethyl alcchol has already been 
attempted by various chemists, amongst others by Riche, D’Almeida 
and Bontan, and Jaillard. The only products hitherto recognised, 
besides chloracetic acid and compound ammonias resulting from the 
hydrochloric and nitric acids employed for acidification, are aldehyde 
and acetic acid. 

The author’s experiments were conducted in the same manner as 
those with methyl alcohol. An abundant evolution of hydrogen 
occurred at the negative pole; but at the positive pole no gas was 
disengaged, all the oxygen being absorbed by the oxidation of the 
alcohol. The process was arrested at the end of 48 hours, and the 
liquid on being distilled yielded (besides alcohol) ethyl formate, a little 
aldehyde, and a large proportion of ethyl acetate; small quantities: of 
acetal were likewise obtained, and a new substance which the author 
considers to be ethylidene monethylate, CH;.CH(HO).Et0O, ¢.e., acetal, 
in which C,H; is replaced by H. This substance when separated, 
and purified by fractional distillation, boiled at 88—90° .C., and on 
analysis gave numbers corresponding with the formula C,H,,O,. The 
residue from the distillation of the electrolysed mixture contained 
hydrogen ethyl sulphate, the formation of which was proved, as in the 
previous case, to be really due to the electrolysis. Under certain con- 
ditions, more than 60 per cent. of the sulphuric acid employed for 
acidification is transformed into the sulphate. 
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If the electrolysis of methyl or ethyl alcohol be continued for several 
days, a point is reached at which the liquid appears to contain nothing 
but formic or acetic acid; on still prolonging the operation, almost 
pure oxygen is disengaged at the positive pole, in volume almost 
exactly half that of the hydrogen, and the liquid is found still to 
contain a little hydrogen methyl] or ethyl sulphate, the decomposition 
of which is very slow. 

Electrolysis of Hydrogen Methyl Sulphate—100 c.c. of a solution 
containing 20 grams of this ethereal salt, prepared by decomposing 
barium methyl sulphate with sulphuric acid, was submitted to the 
action of the current from 4 Bunsen cells. Hydrogen was disengaged 
at the negative pole, and oxygen containing 5 or 6 per cent. of the 
oxides of carbon at the positive pole, about 23 volumes of oxygen 
being evolved for every 100 volumes hydrogen. After 48 hours the 
liquid was distilled, and the distillate was found to contain formic 
acid and a solid polymeride of methaldehyde, triorymethylene, C;H,Os, 
which was obtained as a white, amorphous, insoluble residue by 
evaporation of the solution over sulphuric acid in a bell-jar. Similar 
results were obtained by the electrolysis of a more dilute (5 per cent.) 
solution of hydrogen methyl sulphate, and also of a similar solution 
containing a little free sulphuric acid. From this, it would seem that 
methaldehyde is first produced, a part being at once transformed into 
the polymeric modification, whilst the other is oxidised to formic acid. 
No trioxymethylene is produced by electrolysis of methyl alcohol, 
because the methaldehyde as fast as it is formed, reacts on the methyl 
alcohol to produce methylal. 

Electrolysis of Hydrogen Ethyl Sulphate-—This compound was sub- 
mitted to electrolysis in a manner similar to the corresponding methyl 
compound, and gave acetic acid and a little formic acid. No aldehyde 
was found in the distillate, but the odour of aldehyde was perceptible 
during the progress of the electrolysis. 

Electrolysis of Glycerol.—Glycerol diluted with two-thirds of its 
volume of water, acidulated with one-tenth of sulphuric acid, was sub- 
mitted to the action of the current from 5 Bunsen cells. Hydrogen was 
disengaged at the negative pole, and at the positive pole a gaseous mix- 
ture containing CO., 2°9; CO, 32°8; 0,643 voiumes. After 48 hours 
the process was arrested, the liquid saturated with calcium carbonate, 
filtered, and submitted to distillation without boiling at a low pressure 
in an atmosphere of carbonic anhydride. On spontaneous evaporation 
over sulphuric acid, the distillate left a white amorphous residue, 
which gave on analysis numbers agreeing with the formula C,H,,0,, 
and which proved to be identical with trioxymethylene, C;H,O;. The 
yield of this substance is very small, 130 c.c. of the distillate giving 
about half a gram of the dry substance. Submitted to electrolysis, 
trioxymethylene gives rise to formic acid, and a gaseous mixture con- 
taining, in 100 volumes, CO,,5; CO, 15; and O, 8U. By treating a solu- 
tion of trioxymethylene with sulphuretted hydrogen, a white precipitate 
is obtained, of the formula (C;H;S,0).H,O. It differs therefore from 
the body C;H,8;, which Hoffmann obtained by acting on trioxy- 
methylene with a mixture of hydrochloric and hydrosulphuric acids. 
The oxysulphide obtained by the author melts at 80—82°, and solidifies 
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on cooling to a hard, white, opaque mass, like wax. It is soluble in 
hot water, insoluble in alcohol and ether, and boils at 180—185° C. 
By treating the trioxymethylene with ammonia, the author obtained 
the hexamethylenamine of Butlerow, C.H,.N,, but was unable to obtain 
from it the hydrochloride C,;H,,N,Cl, described by that chemist. 

The residue from the distillation of the electrolysed glycerol contained 
calcium formate, acetate, and glycerate. Besides these substances there 
is formed by electrolysis of glycerol a small quantity of a glucose isomeric 
with ordinary glucose, and which is probably a polymeride of trioxy- 
methylene. It is found in the alcohol used to precipitate the lime 
salts from the distillation residue of the electrolysed liquid. This alco- 
holic solution also contains the lime salt of a new acid, identical with 
that formed in the electrolysis of mannitol. The pure glucose is 
obtained in the form of a yellow-brown syrup, which may be dried at 
60° ina current of hydrogen. At 80—100° it blackens, loses water, 
and gives out the odour of caramel. Its alcoholic solution yields a 
precipitate with barium hydrate, the composition of which agrees with 
the formula (CsH,,0.),(BaV);. The glucose reduces silver nitrate, 
with formation of a mirror, and precipitates euprous oxide from 
Fehling’s solution on heating. It is oxidised to oxalic acid when heated 
with dilute nitric acid. Slightly heated with soda its solution darkens 
strongly. It is very soluble in water and alcohol, is not precipitated 
by lead subacetate, but forms an abundant precipitate with ammoniacal 
lead acetate. It appears to be incapable of fermentation by beer yeast. 
When the electrolysis of glycerol is prolonged for several days, the 
trioxymethylene and glucose disappear, the liquid becomes strongly 
charged with oxalic acid, and this, as well as the formic and acetic 
acids, is finally resolved into carbonic anhydride and carbonic oxide, 
so that the solution at last contains nothing but sulphuric acid. 

Electrolysis of Glycol—Hy drogen was evolved at the negative pole, 
and at the positive pole a gaseous mixture containing CO,, 5°00; 
CO, 57:15; O, 37°85. The current was interrupted at the end of 
36 hours. The liquid, saturated with calcium carbonate and distilled, 
gave a distillate containing trioxymethylene, whilst the residue in the 
retort contained calcium formate and calcium glycollate, some unaltered 
glycol, and a glucose identical with that obtained by the electrolysis 
of glycerol. 

Hlectrolysis of Mannitol—H y drogen was evolved at the negative pole, 
and at the positive pole a gaseous mixture containing CO,, 22:1; 
CO, 55:0; O,22°9. The liquid treated as in the glycol experiment, gave 
trioxymethylene, calcium formate, and the calcium salt of a new acid. 
This calcium salt, when separated from the accompanying calcium 
formate, purified, and analysed, gave numbers corresponding with the 
formula C,H,CaO,; + 2H,0. It is very soluble in water, and it 
is not precipitated either by lime water, or by lead acetate or sub- 
acetate. It reduces silver nitrate almost instantaneously, without 
heating, and in the dark ; if the mixture be heated slightly a metallic 
mirror is obtained. At 120° C., the calcium salt loses 6—7 per cent. 
cf water, and at 150° it swells up, and begins to decompose. The 
acid, obtained from the calcium salt by decomposition with oxalic acid, 
is a syrupy product, forming very soluble, gummy salts, with barium, 
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lead, and magnesium. The author assigns the formula C,;H,O, to 
this acid, and suggests that it may be an aldehyde of saccharic acid, 
C,HioOs, bearing the same relation to the latter that glyoxylic (or gly- 
oxalic) acid, C.H,O;, does to glycollic acid, C,H,O;. A glucose iden- 
tical with that obtained from glycerol, and probably also with the 
mannitose of Gorup-Besanez, was also formed during the electrolysis, 
together with a considerable quantity of oxalic acid, bat no saccharic 
acid or mannitic acid could be detected. 

Electrolysis of Glucose.—Hydrogen was evolved at the negative pole, 
and at the positive pole a gaseous mixture containing CO., 22°8; 
CO, 18:2; O, 59:0. The electrolysed liquid contained trioxymethylene, 
formic acid, and saccharic acid. 

Electrolysis af Alcohols when the Electrodes are separated by a Porous 
Partition.—In these experiments, the liquids to be electrolysed were 
contained ina porous cell, into which the positive electrode was intro- 
duced, the porous cell being surrounded with acidulated water, into 
which the negative electrode was plunged. The alcohols experimented 
with were methyl alcohol, ethyl alcohol, and glycerol. The products 
were the same as in the experiment in which no porous partition was 
employed. 

Electrolysis of Acetic Acid.—25 c.c. of glacial acetic acid was mixed 
with 40 c.c. of water, acidulated with one-tenth of sulphuric acid, and 
submitted to the action of the current from 4 Bunsen cells. At the 
end of three hours the gaseous mixture evolved at the positive pole 
contained CO., 413; CO, 114; O, 47°3. After 24 hours the gas 
evolved consisted of CO,, 45°4; CO, 9°2; O, 45-4. The proportion of 
carbonic anhydride was still greater at the end of 36 hours. After 
48 hours the liquid was examined, and found to contain formic acid, 
but no oxalic acid. 

Electrolysis of Oxvalic Acid.—The sole products in this case were car- 
bonic anhydride and carbonic oxide. The gaseous mixture evolved at 
the positive pole contained about 50 per cent. CO., and 10 per cent. CO, 
the rest being oxygen. At the erd of 48 hours.all the oxalic acid had 
disappeared. 

Electrolysis of Formic Acid.—The sole products were carbonic anhy- 
dride and carbonic oxide. If concentrated formic acid is used, car- 
bonic anhydride is the only product. 

Electrolysis of Alcohols in presence of Phosphoric Acid.—Experiments 
were made with solutions of methyl alcohol, ethyl aleohol, glycerol, 
and glycol, acidulated with phosphoric instead of sulphuric acid. A 
larger proportion of phosphoric acid than of sulphuric acid was found 
necessary, in order to secure the decomposition of the alcohols, but the 
products were exactly the same, and in about the same proportions as 
when sulphuric acid was used, except that in the case of methyl and 
ethyl alcohols no hydrogen methyl or ethyl phosphate was formed. 

Action of Ozone on the Alcohols.—The action of ozonised oxygen on 
the alcohols is very slow; for example, when a stream of this gas is 
passed through solutions of glycerol, glucose, or mannitol, the escaping 
gas is still strongly odorous, and the liquid contains only very small 
quantities of acetic or formic acid, even after many days’ action. 
Carbon dioxide and carbon monoxide are also formed. Contrary to 
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expectation, ozone was found to act much more quickly on the alcohols 
of low atomicity, such as methyl and ethyl alcohols, than on the poly- 
atomic alcohols, glycol, glycerol, mannitol, and glucose. The action of 
electrolytic oxygen is similar to that of ozone in this respect. 

Action of Hydrogen Perowide on the Alcohols.—Hydrogen peroxide 
appears to have no action on the alcohols, whether in acid, neutral, or 
alkaline solutions, dilute or concentrated, even after the lapse of 
several days. 

The author concludes that the products obtained in the electrolytic 
experiments above described are not due to direct electrolysis of the 
alcohols, but are simply due to the action on the alcohols of the oxygen, 
resulting from the electrolysis of the acidnlated water. He suggests 
the electrolytic method as a convenient one for effecting the oxidation 
of organic bodies at a low temperature, and in a manner permitting 
the examination of intermediate products. J. M. H. M. 


Two New Hydrofluoboric Acids and Ethylene Fluoboric 
Acid. By F. Lanporra (Ber., 12, 1583—1586).—When boric fluoride 
acts on amylene, the latter is polymerised, and a fluoboric acid, 
Bo,0;H,3HFE, is obtained. It is a clear yellow liquid boiling at 160°, 
is easily decomposed by water, forming boric acid. A second fluoboric 
acid, Bo,O,H,2HF, is obtained when boric fluoride acts on anethol at 
high temperatures. It is a heavy, transparent liquid, boiling at 130°. 
Like the above it fumes in contact with air, and is decomposed by 
water. 

Ethylene fluoborie acid, C,HyHF1.BoO,, is formed by the action of 
boric fluoride on ethylene at 25—30° in sunlight. It isa clear, mobile, 
fuming liquid (b. p. 124—125°), of sp. gr. 10478 at 23°. It burns 
with a green flame. Water decomposes this compound, forming boric 
acid, and a volatile compound (b. p. 1O—15°), which does not burn 
with a green flame, and is supposed to be ethyl fluoride. 

sc. > 

Sulphates of Mono- and Poly-hydric Alcohols and Carbo- 
hydrates. By P. Crarsson (Ber., 12, 1719—1721).—Methyl sulphate 
is best prepared by the decomposition at 130—140° of hydrogen 
methyl sulphate obtained by the action of sulphuric monochloride 
on methyl alcohol. 

Ethyl sulphate is an oily liquid insoluble in water (b. p. 208°). 

The polyhydric alcohols when treated with sulphuric monochloride 
yield the corresponding hydrogen sulphates. 

Dextrose, dextrin, starch, and cellulose, form with sulphuric mono- 
chloride dextrosechloride-tetrasulphonic acid, CGH;(SO,0H),.CHC1.CHO, 
which crystallises in large prisms. Corresponding compounds could 
not be obtained with levulose and galactose. W. C. W. 


Changes of Ammonium Isethionate at High Temperatures. 
By F. Cart (Ber., 12, 1604—1607).—Ammonium isethionate heated 
at 210—220° loses 12 per cent. of its weight, forming a body which 
crystallises from alcohol in leaflets, having a pearly lustre (m. p. 
196—198).—Seyberth (Ber., '7, 391) has observed the same change, 
but gives 190—193° as the melting point of the compound produced, 
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which he describes as an amide of the formula C.H,NSO;. The 
author finds this compound has the formula C,H,.S,N,0;, and explains 
Seyberth’s results by the supposition that his product contained small 
quantities of another substance, which is formed simultaneously. By 
boiling with baryta-water, this compound does not form barium ise- 
thionate as it would if it were an amide, but a barium salt is formed 
crystallising in prismatic tables united to globular masses, having the 
composition C,H,S.BaO, + H.O. This salt differs from barium ise- 
thionate in its action on polarised light, as also in its solubility i in 
alcohol. The author regards the new product as ammonium di- 
isethionate, NH,SQ3. (CH,)» .0.(CH,).25O0;N Hy. 

Besides ammonium di-isethionate another body is produced, which is 
more soluble in alcohol, and has the composition C,H,,8.NO,._ It 
owes its existence to the evolution of ammonia observed when 
ammonium isethionate is heated. That it is not anacid salt is shown 
by the fact that when treated with alcoholic ammonia, and the solution 
evaporated on the water-bath, the solution has still an acid reaction. 
For this reason the author attributes to this compound the formula 
NH,SO;.(CH,)2.803.(CH2)2.0H. 7. => 


Epichlorhydrin-Derivatives. By M. Brestaver (J. pr. Chem. 
[2], 20, 188—193).—Von Richter (Ber., 10, 677) observed that dry 
sodium acetate has no action on epichlorhydrin, but that in presence 
of absolute alcohol, ethyl acetate and epihydrin alcohol (glycide) are 
formed. The author confirms von Gegerfelt’s statement (Bull. Soc. 
Chim., 23, 160), that epihydrin acetate, C;H;OAc, is produced by the 
action of potassium acetate on epichlorhydrin. The best mode of 
preparing this acetate is to heat equivalent proportions of epichlor- 
hydrin and potassium acetate in a flask provided with an upright 
condenser at 110—115° for several hours, and then raise the tem- 
perature slowly to 150°. By extracting the product with ether, 
epthydrin acetate (b. p. 164—168°) is obtained, and also a liquid boiling 
at 258—261°, which Gegerfelt regarded as glycerol-triacetin, but 
which is really a polymeride of epihydrin acetate. 

Epibydrin acetate is a mobile liquid (sp. gr. 1°129 at 20°), soluble in 
alcohol and ether. It precipitates metallic silver from an ammoniacal 
solution of silver nitrate. By the action of potash on epihydrin acetate 
diluted with ethyl acetate, glycerol is produced, but if soda is used 
instead of potash epihydrin alcohol, C;H;0.OH, is obtained. The 
alcohol boils at 160°, and is soluble in water, alcohol, and ether. 
When heated with water glycerol is formed. 

Diglycid, (C;H;0.0H), results from the saponification of the poly- 
meric modification of epihydrin acetate. W. CO. W. 


Sugar from Populin. By E. O. v. Lippmann (Ber., 12, 1648— 
1649). When the glucoside populin, CHO, + 2H,0, is decom- 
posed by dilute acids, it splits up into benzoic acid, saliretin, C,4H,,Os, 
and grape sugar. W. C. W. 


Partial Synthesis of Milk-sugar, and a Contribution to the 
Synthesis of Cane-sugar. By EH. Demoxe (Compt. rend., 89, 481). 
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—Schiitzenberger (Ann. Chim. Phys., 21, 235), by the action of acetic 
anhydride on glucose, obtained an acetyl-derivative of a body formed 
by the union of 2 mols. of glucose with elimination of water, for which 
the author proposes the name of diglucose. Schiitzenberger considered 
this body identical with octacetyl-saccharose. The solubilities of these 
two ethers in alcohol are, however,.different ;- and octacetyl-saccharose 
has a specific rotatory power [|p = 38°36, whilst that of octacetyl- 
diglucose is [a]p = 54°62; moreover, the saccharose-derivative yields 
saccharose by saponification, whereas the diglucose-compound yields 
diglucose. 

When milk-sugar is heated with a dilute acid, it is converted by 
assimilation of water into galactose and lactoglucose. When the 
mixture of these bodies, obtained in the above manner, is dried and 
heated with acetic anhydride, it is converted into a pitch-like ether, 
having all the properties of octacteyl-lactose, and giving milk-sugar by 
treatment with alkalis. 

When 2 mols. of glucose, like or. unlike, are in presence of a dehy- 
drating agent, they are converted into their anhydrides; and by the 
action of these anhydrides on acetic anhydride, an ether of a diglucose 
is formed, just as ethylene oxide takes up acetic anhydride to form an 
ether of diglycol.. a. w. F. 


Reaction of Tungstates in presence of Mannitol. By Kinin 
(Compt. rend., 89, 484).—The action of tungstates on mannitol 
resembles that of borax. A solution of 12 grams mannitol and 
4 grams sodium tungstate, made up to 100 c.c., gives a deviation of 
+40’. The solution has an alkaline reaction; boiling effects no 
change.. 

A solution of 10 grams of mannitol and 4 grams of sodium paratung- 
state, 5Na,0.12W O;.25H,O, made up to 100 c.c,, has no rotatory power 
in the cold, but after boiling produces a deviation of + 36’. The 
solution, which is originally neutral, becomes strongly acid on 
boiling. 

Barium metatungstate, BaW,0,;.9H.O, added to a solution of 
mannitol, produces no deviation, even after boiling.. The barium salt 
is not decomposed by the solution of mannitol, although it is by water 
alone. 

If baryta-water be added to the above solution when boiling, the 
liquid, after filtering, has a rotatory power of + 25’; this effect is not 
produced in the cold. C. W. W. 


Decomposition of Ethylamine Hydrochloride by Heat. By 
M. Fiver and A. Riccini (Ber., 12, 1508).—When this salt is heated 
to a temperature somewhat lower than that at which lead melts, a 
mixture of ammonia and mono- and di-ethylamine (separated in neutral 
solution by means of potassium nitrite), ethyl chloride and ethylene is 
evolved, whilst the residue consists of ammonium chloride, diethy]- 
amine hydrochloride, and some undecomposed ethylamine hydrochlo- 
ride. The reaction is thus analggous to the decomposition of phenyl- 
ethylamine by heat, except that a further decomposition into ammonia 
and ethyl chloride takes place. W. R. 
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Cyanethine. By E. v. Meyer (J. pr. Chem. [2], 19, 484—485).— 
Cyanethine appears to be a tertiary base. When heated with mode- 
rately dilute sulphuric or hydrochloric acid at 180—200°, it is trans- 
formed into a crystalline base, C,H\,N.0, which forms easily soluble 
and finely crystallising salts. 

The investigation is being continued. A. J. C. 


A Double Function of the Monobasic Acids. By Lor (Ann. 
Chim. Phys. [5], 18, 125—138).—In reference to Gerhardt’s paper on 
the anhydrides (id. [3], 3'7, 333), the author considers that if the 
anhydrides are classed as ethers, that under certain circumstances the 
acids may act as alcohols, and if such be the case they must also have 
the properties of aldehydes. This becomes evident on examination of 
the formula for acetic acid, which may be written thus: OH.CH,.COH. 
Considered as an alcohol it is C,H,O(HO), the C,H;0 containing an 
aldehyde grouping CH,.COH. The following experiments are adduced 
in support of this view. 

By the action of reducing agents on aldehydes, alcohols are obtained, 
and when acids are treated with hydriodic acid, Berthelot has shown 
that the hydrides of the alcohol radicles are formed. 

Butyric acid (b. p. 155—160°) when heated with a concentrated 
solution of sodium hydrogen sulphite at 0°, yields long transparent 
needles ; these melt at 20° without the evolution of sulphurous anhy- 
dride, whilst butyric acid floats on the top of the solution. On col- 
lecting the crystals, dissolving in water, and distilling with sulphuric 
acid, sulphurous anhydride is evolved, and butyric acid distils over. 
Batyric acid decolorises potassium permanganate, and reduces ammo- 
niated silver solutions. Valeric acid has similar properties. 

That acetic anhydride possesses the functions of an aldehyde as well 
as an ether has been shown by the author (this Journal, Abst., 1879, 
621). The same holds good for butyric anhydride. 

Acetobenzoic anhydride, however, exists in two isomeric modifica- 
tions, according as it is prepared from sodium benzoate and acetic 
chloride, in which case the author calls it acetyl benzoic anhydride, or 
from sodium acetate, and benzoic chloride, when it is called benzoyl- 
acetic anhydride. The two bodies have the same chemical properties, 
except in their reaction with hydrochloric acid. 

Benzoyl-acetic anhydride when heatedin hydrochloric acid gas boils at 
130°, and acetic chloride comes over, leaving benzoic acid as a crystal- 
line residue. 

Acetyl-benzoie anhydride when treated in a similar manner boils at 
160°, and benzoic chloride distils over. 

With chlorine similar results are obtained, the residue in the first 
case being chlorobenzoic acid, and in the second ehloracetic acid. 

These two isomeric bodies may be considered as ethereal salts; 
benzoyl acetic anhydride being the acetic salt of benzoic acid which 
acts as an alcohol, whilst acetyl benzoic anhydride is the benzoic salt 
of acetic acid acting as an alcohol. 

Benzoic chloride at 0° forms a crystalline compound with sodium 
hydrogen sulphite. 

Since glyoxal and glyoxylic acid are obtained from alcohol by the 
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action of nitric acid, they may be considered as derivatives of aldehyde 
and acetic acid. As glyoxal, COH.COH, contains the aldehyde-group 
twice, its mode of formation depends on the previous formation of an 
alcohol aldehyde ; and as we have acetic acid (alcohol), OH.CH,.COH, 
yielding glyoxylic acid, OH.CO.COH, containing the acid and aldehyde 
groups, it requires the same conditions. 

A table showing the relations of the derivatives of alcohol and acetic 
acids is given. L. T. O'S. 


Existence of Double Salts in Solution. By P. H. B. Incen- 
HOES (Ber., 12, 1678—1684).— Barium formionitrate, Ba.NO;.CHO, + 
2H,0, is prepared by dissolving barium nitrate in an almost satu- 
rated warm solution of barium formate. Crystals of barium nitrate 
are first deposited, and then the double salt separates out. Solutions 
of barium formio-nitrate and aceto-nitrate and calcium acetochloride 
when dialysed, diffuse like mixtures of simple salts; this shows that 
these salts dissociate in dilute solutions. W. C. W. 


Oxidising Action of Cupric Oxide; Transformation of Acetic 
Acid into Glycollic Acid. By P. Casennuve (Compt. rend., 89, 
525).—It is known that formic acid is oxidised by cupric oxide to 
carbonic acid, and similarly, if carbonic acid be regarded as the acid 
of methylene glycol, it might be expected that acetic acid, the home- 
logue of formic acid, would be oxidised to glycollic acid. 

Cupric acetate was heated in a sealed tube with water at 200° for 


an hour. The tube contained crystallised cuprous oxide, and a liquid 
which deposited crystals of glycollate of copper. A small quantity 
of carbonic anhydride was also formed. The reaction is probably 
expressed by the equation, 2Cu(C,H;0.). + 2H,O = C,H,O; + 
Cu,0 + 3C.H,O.. 

The carbonic anhydride is due to a secondary reaction by which 
propionic acid is also formed: 2Cu(C.H;0.). + H,O = CO, + 
C,;H,O, + Cu,0 + 2C,H,O,: this reaction takes place to a very limited 
and variable extent. C. W. W. 


Action of Nitric Acid on Epichlorhydrin. By V. v. Ricurer 
(J. pr. Chem. [2], 20, 193—195).—When epichlorhydrin is treated 
with 3 or 4 parts of warm nitric acid (sp. gr. 1°38) an energetic reac- 
tion takes place. On pouring the acid liquid into water and extracting 
with ether, monochlorolactic acid is obtained. To remove the chloro- 
nitrohydrin and oxalic acid with which it is mixed, it is dissolved in 
water, again extracted with ether and converted into the calcium salt. 
The acid crystallises in flat prisms (m. p. 77°), which are deliquescent 
and dissolve readily in alcohol, ether, and water. W. C. W. 


Ethyl Nitracetate. By Forcranp (J. pr. Chem. [2],19, 487—488). 
—This is obtained by the action of silver nitrite on ethyl bromacetate. 
The product is distilled, and the portion which passes over at 150° 
(with slight decomposition) is essentially ethyl nitracetate, a liquid of 
sp. gr. 1133 at 0° (b. p,151—152°). By the action of zinc and hydro- 
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chloric acid it was converted into amido-acetic hydrochloride, whence 
the silver salt was obtained in iridescent crystals which blacken on 
exposure to the light. A. J. C. 


Preparation of Nitrated Fatty Acids. By J. Lewxowrrscu (J. pr. 
Chem. [2], 20, 159—173).—Nitro-products could not be obtained by 
the action of the strongest nitric acid (sp. gr. 1:55) or of a mixture of 
nitric and sulphuric acids on caproic and stearic acids. 

Ethyl nitroacetate, CH,(NO,).COOEt, is formed by digesting ethyl 
iodacetate with silver nitrite at 100°; towards the end of the process 
the mixture is heated up to 130°. On treating the product with abso- 
lute ether, a pale-yellow liquid, insoluble in water, is obtained, which 
boils between 150° and 160° with decomposition. 

Ethyl nitropropionate, prepared by the action of silver nitrite on 
ethyl 8-iodopropionate (which is most readily obtained by heating an 
alcoholic solution of 8-iodopropionic acid with a small quantity of sul- 
phuric acid), is a colourless mobile liquid (b. p. 161—165°). The 
ethyl salt dissolves in a dilute solution of potash; by acidifying the 
liquid with sulphuric acid and extracting with ether, crystals of nitro- 
propionic acid were in one instance obtained, but the operation gene- 
rally yields a thick liquid which dries up to a hard glassy mass when 
exposed over sulphuric-acid, 

B-Nitropropionic acid is easily obtained by adding about.2 equivalents 
of silver nitrite to 1 of B-iodopropionic acid dissolved in water. (The 
best results are gained by working with not more than 5 grams of 
iodopropionic acid for each operation.) The solution of silver nitro- 
propionate which is formed is decomposed by hydrochloric acid and 
extracted with ether. After evaporating the ethereal solution, a thick 
liquid remains which solidifies forming a white deliquescent crystalline 
mass. By recrystallisation from chloroform, the nitro-acid is obtained 
in pearly-white scales which melt at 66° and decompose at 160°. The 
acid is soluble in water, alcohol, and ether; its salts are also soluble in 
water, but undergo decomposition. By reduction with tin and hydro- 
chloric acid, B-nitropropionic acid is converted into B-alanine hydro- 


chloride. Ww. Cc. W. 


Derivatives of Thiacetic Acid. By S. Gasrren (Ber., 12, 1639— 
1641).—Phenylene-dithiacetic acid, C;H,(S.CH,.COOH),, is prepared 
by the action of chloracetic acid (2 mols.) on @ warm alkaline solution 
of thioresorcinol (1 mol.). On acidifying the mixture with hydro- 
chloric acid, the acid separates out as an oily liquid, which soon 
solidifies to a crystalline mass. The crystals melt at 127°, forming a 
turbid liquid which becomes clear at 150°. 

Toluene-dithiacetic acid, CsH;Me(S.CH;.COOH),., obtained by a 
similar reaction, crystallises in needles (m.p. 151°5°), soluble in hot 
water. 

Phenylene-dioxyacetic acid, C,H;(O.CH;.COOH)., produced by the 
action of chloracetic acid on an alkaline solution of resorcinol, forms 
pale-yellow crystals (m. p. 193°). Dibromophenylene-dioxyacetic acid, 
separates out as a white powder when bromine vapour is passed into 
the aqueous solution of this acid. It is deposited from a hot alcoholic 
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solution in white, silky needles (m. p. 250°). | Benzyl-thiacetic acid, 
C.H;.CH:.8.CH,.COOH, crystallises in flat plates (m. p. 59°). The 
amide, CsH;.CH,.S.CH:.CONH:, is obtained in rectangular plates 
(m. p. 97°), by the action of ammonia at 100° on ethyl benzyl-thi- 
acetate (b. p. 275—290°). WwW. C. W. 


Lauric Acid and its Conversion into Undecylic Acid. By F. 
Krarrr (Ber., 12, 1664—1668).—Lauric acid is best prepared from 
commercial bay oil (Ol. lawrin wnguinos). For this purpose the oil is 
saponified by boiling with a solution of potash for several hours; the 
potash soap.is decomposed by warm hydrochloric acid, and the mixture 
of acids thus:set free is distilled under greatly diminished pressure. 
The first portion of the distillate subjected to repeated redistillation 
under diminished pressure yields pure lauric acid (m. p. 43°5°, b. p. 
222°5° under 100 mm. pressure). 

The ketone, C\3H20, obtained by the dry distillation of a.mixture 
of barium laurate and acetate under diminished pressure, melts at 28° 
and boils at 263°. On oxidation with chromic mixture this substance 
yields acetic acid and an oily liquid consisting of a mixture of unde- 
cylic acid and unaltered ketone. The undecylic acid is converted into 
its barium salt, which is treated with ether to remove the ketone. 


This acid crystallises in scales, which melt at 28°5° and boil at 213° 


under 100 mm. pressure. W. C. W. 


Tridecylic, Pentadecoic, and Margaric Acids. By F. Krarrr 
(Ber., 12, 1668—1675).—Mpyristic acid, prepared by the saponification 
-of Muscata butter and purified by distillation under diminished pres- 
sure, melts at 53°5° and boils at 248° under 100 mm. pressure. 

The ketone, C,;H,;0, obtained by ‘the dry distillation under dimi- 
nished pressure of a mixture of barium acetate and myristate, melts 
at 39°, boils at 294°, and on oxidation yields acetic and tridecoic 
acids. 

The latter acid, purified by redistillation and conversion into its 
barium salt, melts at 40°5° and boils at 236° under 100 mm. pressure. 

By a similar process pentadecoic acid, C\;HyO2, can be obtained 
from palmitic acid (m.p. 62° and b. p. 268°5° under 100 mm. pressure). 
The ketone melts at 48° and boils at 320°. Pentadecoic acid melts 
at 51°, and boils at 257° under 100 mm. pressure. 

Margaric acid, prepared synthetically from stearic acid (b.p. 287° 
under 100 mm. pressure), is identical with the margaric acid obtained 
by Heintz (Pogg. Ann., 102, 257) by the saponification of cetyl 
cyanide. The acid melts at 59°8° (uncorr.), and boils at 277° under 
100 mm. pressure. 

The discovery of tridecoic and pentadecoic acids makes the list of 
fatty acids complete as far as stearic acid. w. ©. @. 


Hydroxethylmethylacetic Acid. By W.v. Mitier (Ber., 12, 
1544).—To show that Neubauer’s angelic acid resulted from ethyl- 
methylacetic acid, which, together with isobutylformic acid, is a product 
of the oxidation of amy] alcohol obtained by fermentation, the author 
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prepared ethylmethylacetic acid by Sauer’s process, and oxidised it 
with potassium permanganate. The product was ‘a-hydroxethyl- 
methylacetic acid, CHtMe(OH).COOH (m. p. 68°). On distilling this 
acid with sulphuric acid no methylcrotenic acid was formed. 


W. R. 


Hydroxisobutyiformic Acid. By W.v. Mitier (Ber, 12, 1542 
—1543).—From a careful comparison of the copper salts, the author 
concludes that the dimethacrylic acid, prepared by him by oxidising 
8-hydroxisobutylformic acid, CMe.(OH).CH,COOH, is identical 
with an acid obtained by A. and M. Saytzeff, by oxidising syntheti- 
cally prepared allyl dimethyl carbinol. The 8-hydroxisobutylformic 
acid, of which the formula is given above, is an intermediate product 
between isobutylformic acid and its ultimate product of oxidation 
with potassium permanganate, viz., dimethacrylic acid. W. R. 


Synthesis of Ketonic Acids. By P. Horrericurer (J. pr. Chem. 
[2], 20, 195—200).—Trichloracetic cyanide, prepared by the action of 
silver cyanide on trichloracetic bromide, is a colourless liquid (b. p. 
117—119°), soluble in ether. It refracts light powerfully, and has a 
sp. gr. 1559 at 15°. It is decomposed by water with formation of 
hydrocyanic and trichloracetic acids. On exposure to moist air, a 
deliquescent white crystalline substance is formed. A solid poly- 
meride, which is produced in small quantities in the preparation of the 
liquid trichloracetic cyanide, crystallises in rhombic plates (m. p. 140°), 
soluble in alcohol and in ether. It is decomposed on boiling with 
water. 

Trichloracetylearbowylic acid is formed when the liquid cyanide is 
treated with dilute hydrochloric acid (sp. gr. 1:16) at 50°. It is 
separated from trichloracetic acid by recrystallisation of the sodium 
salts. Sodium trichloracetylcarboxylate erystallises in prisms contain- 
ing 2 mols. H.O, avhich are less soluble than the tabular crystals of 
sodium trichloracetate. The acid forms small prisms (m. p. 89°), 
soluble in water. By the action of fuming hydrochloric acid on tri- 
chloracetic eyanide, a white crystalline amide is produced, which 


appears to have the composition CyCl,O;H,N.. W. C. W. 


Maleic Acid from Dichloracetic Acid. By S. Tanarar (Ber., 
12, 1563—1566).—Ethyl dichloracetate dissolved in alcohol is not 
acted on by molecular silver at the boiling point of alcohol; if, how- 
ever, ethyl dichloracetate is heated with molecular silver at 210° in 
sealed tubes, silver chloride is formed, and a small quantity of an 
ethereal salt boiling about 210°, which on saponification with baryta- 
water yields barium maleate. 

Sodium acts energetically on dry ethyl dichloracetate ; if the reaction 
is modified by use of anhydrous ether, there is found amongst the pro- 
ducts of decomposition, an ethereal sait distilling between 100—120°, 
which is more soluble in water than the ethyl dichloracetate; it is 
soluble in warm baryta-water. On standing, this solution decomposes 
with formation of barium carbonate. The nature of this product is 


as yet unexplained. P. P. B. 
d 2 
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Occurrence of Tricarballylic and Aconitic Acids in Beet- 
Juice. By E. O. von. Lippmann (Ber., 12, 1649—1651).—Tricarbally- 
lic acid is not found in fresh beetroot, but the author confirms his 
previous observation (Ber., 11, 707, this Journal, 1878, Abst., 662) as to 
the occurrence of the calcium salt of this acid in the vacuum pans of 
the beet-sugar manufactory. Aconitic acid, detected by Behr in the 
juice of the sugar-cane (Ber., 10,,351, this Journal, 1877, 2, 182) is 
also present in beet-juice. W. C. W. 


The Acid of Drosera Intermedia. By G. Srein (Ber., 12, 
1603).—According to Lucas and Trommsdorf (Annalen, 8, 237) the 
acid contained in this plant is malic, whilst Reess and Will (Central- 
blatt f. Agriculturchemie, 10, 230) suppose it to contain formic, pro- 
pionic, and butyric acids, and finally Hager asserts that it contains 
citric and malic acids. The author has extracted some of this acid, 
and from the characters of its salts concludes that it is citric acid. 
The acid has also been obtained crystallising in rhombic prisms, and 
the analysis of its lead salt shows it to be citric acid. rr. = 


Derivatives of Triethyl citrate. By J. Conun (Ber., 12, 1653— 
1655).—Triethyl citrate, C3HH,;OH(COOEt);, prepared by the action of 
hydrochloric acid on a mixture of citric acid and alcohol, is a thick 
colourless liquid, sp. gr. 1°1369 at 20° compared with water at 4°, 
b. p. 261° under 300 mm. pressure. 

Tetrethyl citrate, CSHs,OEt(COOEt);, is formed when the produet of 
the action of sodium on triethyl citrate (diluted with dry ether) is 
heated with ethyl iodide at 100°. This citrate is a pale-yellow oil, 
sp. gr. 1°1022 at 20°, boiling at 290° with decomposition. 

A liquid having the composition C;H;(COOEt);, and of sp. gr. 
1:1064, is produced by heating a mixture of phosphorous chloride and 
ethyl citrate at 100°. This substance decomposes on distillation. 

. W. C. W. 


Action of Phosphorus Pentachloride and Hydriodic Acid on 
Saccharic Acid. By H. pe 1a Morre (Ber., 12, 1571—1573).—The 
results published by C. J. Bell (this Journal, Abst., 1879, 917) are 
the same as those published by the author in his Dissertation (Halle, 
1878). The author also points out that chloromucic acid obtained 
from saccharic or mucic acid always crystallises with 2 mols. of water 
of crystallisation, C;H,Cl,0,2H.0. 

Saccharic acid when heated with hydriodic acid and amorphous 
phosphorus in sealed tubes at 140—150°, yields a small quantity of an 
acid, m. p. 148—149°, the analysis of which, and its properties, as also 
those of its salts, show it to be adipic acid. om 


Constitution of Deoxalic Acid. By J. Kiet (J. pr. Chem. [2], 
20, 146—159).—By acting on ethyl oxalate with sodium-amalgam, 
Lowig, in 1861, obtained a substance of the formula C,,HjsO,, which 
he regarded as the triethyl salt of deoxalic acid, C;H,Oz, and by heat- 
ing this with dilute sulphuric acid, he converted it into ethyl racemate, 
with evolution of carbonic anhydride. Brunner, in 1870, contended 
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that the original reduction-product of ethyl oxalate has the formula 
C,2H29O,, and is the triethyl salt of an acid of the formula C,H,O,, 
which, however, he could not isolate, owing to its decomposition into 
racemic and glyoxylic acids. The author has confirmed Léwig’s results 
in the following manner :—Ethyl deoxalate prepared by the action of 
sodium-amalgam on ethyl oxalate melts at 85°, and has all the pro- 
perties attributed to it by Lowig. The barium salt was prepared by 
titrating the ethyl salt with standard baryta-water. Both the titra- 
tion and the analysis of the barium salt point to the correctness of 
Lowig’s formula. The calcium salt has the formula (C;H;0,).Cas. 
The free acid, prepared from the barium salt by means of sulphuric 
acid, forms very deliquescent crystals, and from several analyses 
appears to have the formula C;H,O,.H.O. 

Treated with acetic or with benzoic chloride, it forms menacety]- 
and benzoyl-deoxalic acid, and with acetic anhydride, or with benzoic 
chloride, at a higher temperature, a diacetyl or dibenzoy] acid. It 
appears therefore to contain two alcoholic hydroxyls. The amount of 
carbonic anhydride evolved on boiling the acid with dilute sulphuric 
acid was estimated, and agreed with the equation C,;H,O,.Et,; = 
C,H;0,.Et,; + CO,, ethyl racemate being formed at the same time. 
The ethyl racemate gave an acid agreeing with the ordinary racemic 
acid in all its properties. 

On heating deoxalic acid with hydriodic acid no reduction took 
place, but it was converted into racemic acid, and at a still higher 
temperature, succinic acid was produced. The tricarboxylic acid, 
of which deoxalic acid is a hydroxylic derivative, was not isolated in 
this reaction. W. R. 


Synthesis of the Closed Benzene Ring. By V. v. RicutEer 
(J. pr. Chem. [2], 19, 205—208.—In order to accomplish the synthesis 
of benzene by means of diethylene-diketone the author subjected the 
succinates of potassium, sodium, magnesium, calcium, and lead to dry 
distillation. The distillate contained quinol, and benzene was obtained 
by the action of zinc dust on the distillate, but diethylene-diketone has 
not yet been isolated. 

No benzene derivatives were formed by distilling ethylene succinate 
with zinc dust. W. C. W. 


Derivatives of Isodurene. By M. Breveretpr (Annalen, 198, 
380—388).—The isodurene used in these experiments was prepared by 
the method described by Jannasch (Ber., 8, 355), viz., by the action 
of sodium on a mixture of monobromomesitylene and methyl iodide 
diluted with a small quantity of benzene. Isodurene boils at 195— 
197°. Isodurenesulphonic acid obtained by treating the hydrocarbon 
with fuming sulphuric acid crystallises in plates which melt 
in their water of crystallisation at 100°. Lead isodurenesulphate, 
(CsHMe,SO;).Pb + 3H.0, forms needle-shaped crystals, so also do 
the salts of bariwm ‘(anhydrous), calcium (3H,O), and potassium 
(1H,0). The copper salt crystallises in pale bluish-green needles, 
which are anhydrous. The silver salt forms transparent rhombic 
plates; the strontium salt is deposited in lustrous plates containing 
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9 mols. H,O. The sodiwm salt crystallises in shining rhombic plates 
containing 4 mol. H,O. The cobalt salt crystallises in pale red four- 
sided plates which contain 74 mols. H,0.. 

When isodurene is boiled with dilute nitric acid (1 : 4) for two days, 
a mixture of a- and @-isoduric acids (CyH».O,) is formed, together 
with a polybasic acid, which does not melt at 300°, and also several 
nitro-products. The «- and 6-acids can be separated by recrystallisa- 
tion from hot water, or by fractional crystallisation of their calcium 
salts. ‘ 

a-Isoduric acid melts at 215° and at a higher temperature sublimes, 
forming long glistening needles. It is very sparingly soluble in 
water, but dissolves in aleohol, ether, and hot benzene. From a dilute 
ethereal solution, the acid is deposited in clear monoclinic crystals 
which refract light powerfully. The a-acid can be distilled in a 
current of steam. Its salts are erystalline and are soluble in water. 
(CiH102).Ca+ 5H,O, (C\oHy,O»).Sr + 5H,O, and (CiH102)2.Ba+4H,0 
form needle-shaped crystals. 

6-Isoduric acid is much more soluble in water; ether, chloroform, 
benzene, alcohol, and light petroleum than the @-acid. It crystallises 
in needles which melt at 120—123°. The calciwm salt forms glisten- 
ing needle-shaped crystals containing 2 mols.. H,0. 

Monobromisodurene boils at 252—254°, and crystallises in nacreous 
plates. we W. 


Behaviour of Cymene in the Animal Organism. By Jaconsen 
(Ber., 12, 1512—1518).—As cymene has been prepared from normal 
propyl iodide and parabromotoluene, and as the author has shown that 
the hydrocarbon produced from parabromocumene and methyl iodide is 
not cymene, but an isomeride, no doubt would remain regarding the 
constitution of cymene were it not for two reactions. The first of these, 
noticed by Kraut and confirmed by the author, is that cymene is pro- 
duced by the action of zinc dust on cymyl alcohol, and the second is 
the oxidation of cymene in the organism to cuminic acid, observed by 
Nencki and Ziegler. Both of these results are unfavourable to the 
theory that cymene contains a normal propyl group. In the present 
paper, the author gives an account of a repetition of Nencki and 
Ziegler’s experiments. 

The cymene was administered to a dog, and its urine, after evapo- 
ration, was acidified and shaken with ether. After distillating off the 
ether, the residue gave a copious precipitate with hydrochloric acid, 
which was found to eonsist for the most part of cuminuric acid, 
C,.H,;;NQ,. The filtrate from this precipitate gave a distillate contain- 
ing a little paraxylylic acid, showing that the cymene administered to 
the dog had contained a little psewdocumene.. 

Cuminuric acid melts at 168°, and volatilises without decomposi- 
tion. It is almost insoluble in cold, but comparatively easily soluble 
in warm water; it dissolves with the greatest readiness in alcohol ; 
ether, however, dissolves: it with difficulty. From water it crystal- 
lises—(1), on addition of am acid, in nacreous scales; and (2), on 
slow evaporation, in large iridescent rhombie plates, without water of 
crystallisation ; and from alcohol, on evaporation, in radiated crystals. 
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The barium salt, (Ci2HNO%)2.H,O, dissolves with some: difficulty, 
and crystallises from its hot solution in long right-angled plates or 
in flat needles, arranged in a fan-shaped form. The: calciwin salt, 
(Ci2H2,NO;)2.3H,O, crystallises in thin needles, and is also soluble 
with difficulty. The ammonium and potussium salts are very easily 
soluble, and crystallise in needles. ‘'he two latter salts give pre- 
cipitates with salts of zinc, manganese, cadmium, magnesium, ferrous 
and ferric salts,. copper, lead, and silver; with mercuric chloride, it 
gives no- precipitate, and with mercuric nitrate, a floeculent insoluble 
precipitate. 

This. cuminuric acid probably differs from that which Cahours pre- 
pared from cuminic chloride and glycolyl] silver. 

In order further to confirm the relations of this acid, it was decom- 
posed by heating with hydrochloric acid; it split up into glycocine and 
cuminic acid,.melting at 116—117°, and agreeing in all its properties 
with that described by others. 1t thus appears that cuminic acid is 
really a product of oxidation of cymene in the animal organism, but 
to remove all doubt, and further to connect cuminic and cuminuric 
acids, the latter acid was synthetically prepared from. cymyl alcohol 
and glycocol silver. The product was identical in all respects with 
that separated from the urine. 

If, then, there is conclusive proof that cumene contains normal 
propyl and that cuminic acid contains isopropyl, then the preparation 
of cumene from cymyl alcohol with zinc dust involves the trans- 
iormation of isopropyl into normal propyl, and, on the other hand, the 
formation of cuminic acid from cymene implies the opposite change. 

In conclusion, the author draws attention to the fact that in his 
experiments, the chief product was cuminuric acid, whilst in those of 
Nencki and Ziegler, cuminic acid was formed. He also found the 
latter acid, but in very small amount. W. R. 


Products of Distillation of Gum-ammoniac Resin with 
Zine-dust.. By G.. L..Cramiciay. (Ber.,.12,.1658—1664),—The oily 
liquid which is obtained by the distillation of gum-ammoniac resin 
with zinc-dust consists of a mixture of para- and metaxylenes (b. p. 
136—138°), meta-ethyltoluene (b. p. 160°), methyl ortho-ethylphenate 
(b. p. 180—200°), and a hydrocarbon having the composition C,;H»O, 
which yields on oxidation benzoic, acetic, and perhaps propionic acids. 
No naphthalene derivatives are formed. Ortho-ethylphenol obtained 
by the saponification of the methyl ether is a thick, colourless oil 
(b. p. 220°), which remains liquid when cooled down in a freezing 
mixture. On fusion with potash, it is decomposed with preduction of 
salicylic acid. W..C. W. 


Condensation-products of Aldehydes with Primary Aromatic 
Bases. By O. Fiscurr (Ber., 12, 1693—1694).—Although the author 
was unable to obtain diamidotriphenylmethane by decomposing tetra- 
methyldiamidotriphenylmethane with. concentrated hydrochloric acid, 
he has succeeded in preparing it by the action of zinc chloride on a 
mixture of aniline and benzaldehyde. This base is a crystalline sub- 
stance and is soluble in light petroleum. By the action of methyl 
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iodide, at 130°, on the solution of the base in methyl alcohol, tetra- 
methyldiamidotriphenylmethane methiodide is produced. 
W. C. W. 


Condensation-products of Tertiary Aromatic Bases. By 
O. Fiscner (Ber., 12, 1685—1693).—A good mode of preparing 
tetramethyldiamidotriphenylmethane consists in digesting on a water- 
bath a mixture of benzaldehyde (1 mol.) and dimethylaniline (2 mols. ) 
with a quantity of solid zine chloride, equal in weight to the dimethy]l- 
aniline taken, until scarcely any dimethylaniline separates out on the 
addition of an alkali to a small quantity of the product. If the mass 
grows very thick during the operation, sufficient water should be 
added to reduce it'to a pasty consistency. The solution obtained by 
treating the crude product with boiling water deposits the base in a 
state of comparative purity. The hydrochloride, C.;H..N,2HCl, crys- 
tallises out in colourless hygroscopic needles, when ether is added to a 
solution of the base dissolved in strong hydrochloric acid mixed with 
alcohol. The methiodide, C.3H2N22Mel, is deposited from concentrated 
aqueous solutions in plates, and from dilute solutions in needles, 
which melt at 218—222° with decomposition into methiodide and 
the original base. 

Tetramethyldiu.nidotriphenylearbinol, C;H ~N2.H,O, the base con- 
tained in benzaldehyde green, is obtained in colourless needles by 
recrystallising from light petroleum the precipitate formed by the 
action of an alkali on the salts produced by the oxidation of the leuco- 
base. 

The crystals melt at 120°, and form ethers when recrystallised 
from alcohol. The ethyl ether, best prepared by heating the carbinol 
with alcohol at 110°, melts at 162°. 

The zincochloride, C.;3H,N, + ZnCl, + H.0, crystallises in dark- 
green glistening needles or scales freely soluble in water. The 
sulphate, C3H»~N, + H.SQ,, forms beetle-green needles, containing 
1 mol. of water. The methiodide, C.,3H,,0CH,N,(Mel), + 2H,0, crys- 
tallises in colourless needles, which begin to decompose at 100°. 

The constitution of benzaldehyde green (Ber., 12, 796; and this 
Journal, 1879, Abst., 787) is represented by one of the following 


formule :— 
C,H, 


>NMe, or Ph(C,Hy.NMen)CX | 
NMe CHa. 


C.Hy 


Ph(C,Hy.NMe.)C< CH, 


Tetramethyldiamidopropyltriphenylmethane, obtained from cumic alde- 
hyde and dimethylaniline, crystallises in long colourless needles (m. p. 
118°). It bears close resemblance to the leuco-base of benzaldehyde 
green, yielding on oxidation a bluish-green colouring matter. 

Dimethylaniline and methylal yield tetramethyldiamidodiphenyl- 
methane (m.p. 91°), which has been previously described by Han- 
hart (Ber., 12, 681; this Journal, 1879, Abst., 714. Doebner (Ber., 
12, 810), and by Michler and Moro (ibid., 12,1170). The compound 
which Pauly (Annalen, 187, 198) obtained by the action of benzo- 
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phenone chloride on dimethylaniline has the composition C,,H.,N, and 
not C2,Hi,N as given by the discoverer. 

Dimethylaniline-phthalein, C.,H.,N.O2, is prepared by the action of 
zinc chloride on a mixture of phthalic chloride and dimethylaniline. 
The excess of dimethylaniline is removed from the resulting product 
by treatment with hot water, and the residue is dissolved in dilute 
acetic acid. The precipitate which is thrown down on the addition 
of an alkali to this acid liquid is dried and dissolved in a small quantity 
of benzene. When light petroleum is poured into this solution, the 
impurities separate out, together with a portion of the phthalein. On 
evaporating the filtrate, the phthalein slowly crystallises out, and is 
purified by recrystallisation from benzene. The pure substance forms 
colourless rhombohedrons, which melt at 188°. <A green colouring 
matter is produced as a bye-product in the preparation of dimethyl- 
aniline-phthalein; its formation increases with the temperature at 
which the process is conducted. W. C. W. 


Some New Colouring Matters. By P. Greirr (Ber., 12, 
1610—1611).—By the action of chloranil on dimethylaniline, a deep 
bluish-violet colouring matter is obtained ; it is insoluble in water, but 
dissolves in alcohol and acetic acid. Methyldiphenylamine gives a 
colouring matter of a deeper blue. These reactions take place at the 
ordinary temperature, and give good yields. (uinone gives similar 
products. Chloranilic acid and the sulpho-acids of chloranil react 
differently. Phenanthraquinone gives under similar circumstances 
bluish-violet bodies, having strongly marked dichroism. The addition 
of zinc chloride in all these reactions is advantageous. :. =: 


Action of Hydrocyanic Acid on Diazo-compounds. By 
S. Gasriet (Ber., 12, 1637-—1639).—A substance, having the com- 
position CsH.N,, separates out in orange-coloured crystals when a cold 
aqueous solution of diazobenzenesulphate or nitrate is allowed to drop 
slowly into a well-cooled solution of potassium cyanide. The crystals 
are dissolved in a small quantity of warm alcohol, and warm water is 
added to the solution. When the mixture cools, large prisms (m. p. 
69°) are deposited, which decompose, forming a brown resin, if left in 
contact with the mother-liquor for several hours. _The compound is 
also decomposed by boiling in water, hydrocyanic acid being evolved, 
and a resinous body formed. 

By the action of potassium cyanide on bromodiazobenzene nitrate 
(from bromaniline, m. p. 61) an unstable crystalline product (m. p. 
127°5°) is obtained, which appears to have the composition CsH;BrN,. 

By a similar reaction, the compound C,H,N, may be prepared from 
toluene. It is deposited from an alcoholic solution in reddish-yellow 
plates or needles, which melt at 77°5°, but decompose if heated at 60° 
for some time. Ws Ge 


Formula of Quinhydrone. By H. Wicuernaus (Ber., 12, 1500— 
1505).—The question considered in this paper is which one of the fol- 
lowing formule for quinhydrone is the correct one :— 


HO.C,H,y.0.0.C,H,y.OH = Cy2HypO: 
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proposed by Graebe, or HO.C,H,0.0C,H,O.0C,H,.0H = CH Os, 
suggested by the author. 

Nietzki’s argument in favour of the former formula is, that as 
quinone is reduced to quinol in theoretical proportion by sulphurous 
acid, quinhydrone should also be acted on in the same manner. In 
support of this view, he has adduced a series of experiments, in which 
quinhydrone was reduced by such a quantity of sulphurous acid as to 
lead to the formula C,2H,O,. 

The author has repeated these experiments, and has found that they 
are untrustworthy, owing to-the fugitive blue colour produced by iodine 
in presence of quinhydrone during titration of excess of sulphurous 
acid. 

He next brings forward! in support of his own views, the fact 
that methylquinhydrone, prepared by melting at 100° a mixture of 
methylquinol with quinone, gives numbers which, though differing 
bat slightly from those required for Graebe’s formula, still agree 
better with the formula proposed by him; also, that during the re- 
action between methylquinol and quinone, hydrogen is set free, which 
reduces the latter, giving rise to a considerable formation of quinol ; 
and, lastly, that on decomposing methylquinhydrone with sulphurous 
acid, the resulting quinol bears to the methylquinol the proportion of 
1 : 25. This agrees closely with the proportion calculated for 
CH gO¢, viz., 1 : 2°26, but not with that for C,;H).0,, viz., 1 : 1:13. 

In further support of his- views, the author calls attention to the 
fact that dimethyl- and diethyl-quinone have no action on quinol, for 
hydroxyl is not present in their molecules. When substituted quinols 
act on quinone, unsubstituted quinhydrone is invariably formed, whilst 
a reduction takes place owing to the liberated hydrogen. 

In a similar manner the formation of chloroquinol by treatment of 
quinone with hydrochloric acid is explicable by the following 
equations :— 


C;H,0, + 2HCl = C,H,O. + Cl. ; and Cl, + @,H,0, — 
C,H,C10, + HCL. 


An analogous reaction takes place with hydrobromic acid. The 
resulting monobromoquinol has the formula C,;H;BrO.; it may be 
sublimed in small quantities, melts at 110—112°,.and is soluble in 
chloroform, benzene, and hot water: During its purification by crys- 
tallisation from light petroleum, a product, agreeing fairly with the 
formula C,H,Br,O, is obtained less- soluble than the former ; it crys- 
tallises in white needles grouped in stars, and melts at 185—186°. 

W. R. 

Constitution of Phenylhalogenpropionic Acids. By E. Erten- 
MEYER (Ber., 12, 1607—1610). The author criticises the views held 
by Glaser (Annalen, 154, 167) and FVittig (ibid., 195, 170) on the 
constitution of the phenylhalogenpropionic acids and phenyllactic 
acids prepared by them, and concludes that these acids have the fol- 
lowing constitutions :— 


C.H;.CHX.CH,.COOH; C,H,.CH(OH).CH;.COOH, and 
C.H;.CH(OH).CHX.COOH. P. P. B. 
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Monobromocinnamic Acids and Phenylfumaric Acid. By 
F. Bariscn (J. pr. Chem. [2], 20, 173—188).—By the action of 
alcoholic potash on dibromohydrocinnamic acid, Glaser (Annalen, 143, 
330) obtained two isomeric monobromocinnamie acids, which were 
separated by recrystallising their ammonium salts. $-Bromostyrene, 
PhCBr : CH, (b. p. 117°), is formed as a bye-product in this opera- 
tion from the decomposition of a portion of the monobromocinnamic 
acid (m. p. 131°), PhCBr : CH.COOH. 

Glaser prefixes « to the acid crystallising in needles (m. p. 131°), 
and calls the isomeride which forms crystalline plates (m. p. 120°) 
the 6-acid. The author proposes to reverse this nomenclature, since 
a-derivatives have a lower melting point, and enter more readily into 
reactions than 6-compounds. Both «- and 8-monobromocinnamic acid 
when treated with alcoholic potash yield the same phenylpropionic acid, 
PhC : C.COOH. When hydrochloric acid is passed through their 
alcoholic solutions, they both yield the same ethyl 6-bromocinnamate 
(b. p. 290°). The a-acid during the act of etherification is transformed 
into the @-acid. 

Phenylfumaric acid, CyH,0,, or COOH.CPh : CH.COOH, is ob- 
tained by heating at 150° a mixture of potassium cyanide, alcohol, and 
ethyl-8-bromocinnamate, and bviling the product with alcoholic 
potash. On the addition of hydrochloric acid, a resinous substance 
separates out, the supernatant liquid is concentrated by evaporation 
and extracted with ether, when the new acid is obtained in white 
crystals (m. p. 161°), freely soluble in alcohol, ether, and hot water. 
The potassium, sodium, ammonium, calcium, and barium salts of this 
acid dissolve readily in water. Ww, & Ws 


Formation of Para-hydroxybenzoic Acid from Sodium Phe- 
nate. By H. Osv (J. pr. Chem. [2] 20, 208).—Very small quantities 
of para-hydroxybenzoic acid and traces of «-phenol-dicarboxylic acid 
are formed by the action of carbonic anhydride on sodium phenate. 
The presence of these acids can be detected in the filtrate after the 
precipitation of the salicylic acid. W. C. W. 


Constitution of Ellagic Acid. By H. Seutrr (Ber., 12, 1533— 
1537).—Gallic acid, when boiled with arsenic anhydride, forms digallic 
acid by union of two molecules. If the mass is dried and heated to 
160°, the arsenic acid is reduced and ellagie acid is formed :— 

20,,H iO, + As.O; = 2C,,H-O; + 4H.0 + As,QO3. 
The question is, are the two benzene-groups in ellagic acid united 
directly, or by means of oxygen? The ease with which that acid is 
formed from gallic acid seems to point to a negative answer; but, on 
the other hand, no attempt to convert ellagic into gallic acid has been 
successful. Assuming that direct union subsists, the author suggests 
the following formule :— 


2C,H,(OH);.COOH = C,H(OH),(COOH).C,H(OH);.COOH. 


2 mols. of ellagic acid. Ellagic acid dried in air. 


Ellagic anhydride cannot be etherified, does not combine with hydro- 
gen, and cannot be reconverted into gallic or tannic acids; it forms a 
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tetracetyl derivative. The author supposes it to have one of the follow- 
ing formule :— 


CO—C,H(OH), .. 0—c,H(OH), 
ZO | | OX | 


CO—C,H(OH), CO-——C,H(OH),. 


The two molecules of water are not expelled at the same temperature, 
but it has recently been shown that the temperature at which the 
second is expelled is much lower than was formerly supposed. These 
formule sufficiently represent the neutral and basic salts formed by 
ellagic acid. W. R. 


New Organic Acid occurring in Agaricus Integer. By W. 
TuHorner (Ber., 12, 1635—1637).—From 19 to 20 per cent. of mannitol 
can be extracted from Agaricus integer by treatment with boiling 
alcohol. An acid having the composition ©,;H30, is contained in the 
alcoholic mother-liquors. In order to isolate it. the alcoholic solution 
is evaporated to dryness on a water-bath, the residue is exhausted first 
with water to remove any mannitol which may be present, and then 
with hydrochloric acid. It is finally dissolved im a solution of soda to 
which one-third of its volume of alcohol has been added. After eva- 
porating off the alcohol, the acid is precipitated by boiling with dilute 
hydrochloric acid. The pure acid is deposited from an alcoholic solu- 
tion in white needles (m. p. 70°) soluble in ether, benzene, toluene, 
carbon bisulphide, chloroform, boiling alcohol, and boiling glacial acetic 
acid. The potassium, sodium, and ammonium salts are sparingly soluble 
in cold water, but dissolve in warm dilute alcohol. Ba(C,;H2»O.). and 
Pb(C,;H2,0.)2, and also the calcium, magnesium, and silver salts are 
white insoluble compounds. The lead salt melts at 114°. 

Ww. OG. WB. 

Kynuric Acid. By M. Krerscay (Ber., 12, 1673—1675).— 
Kynuric acid is completely resolved into its elements by fusion with 
potash. Chinoline is formed when this acid is heated at 240° with 
strong hydrochloric acid, and also when it is distilled with zinc-dust. 


Ww. & W, 


Aromatic Thiocarbamides. By C. Freveriein (Ber., 12, 1602— 
1603).—The preparation of phenyleyanamide from monopheny] thio- 
carbamide has been described in a former communication (this Journal, 
Abst., 1879, 804). From analysis, its formula is (NH: C : NPh), + 
3H,0 ; when placed over sulphuric acid, it forms a syrupy mass, which 
on standing becomes crystalline, forming phenyleyanamide. The 
platinum, (NH : C : NPhHCI),PtCl,, and the silver compounds, 
(NH: C:N(Ph )).Ag, have been obtained. Monophenyl thiocarb- 
amide is converted into monophenylguanidine, NH,.C(NH).Ph, by the 
action of alcoholic ammonia. This compound when heated burns with- 
out previously melting, and is decomposed by expostre to the air or 
over sulphuric acid into phenylcyanamide. yo. 


Formule of Thiohydantoins. By C. Liepermann and A. Lance 
(Ber., 12, 1588—1595).—One of the authors has already described 
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the preparation of diphenylthiohydantoin (this Journal, Abst., 1879, 
651), which when decomposed with alcoholic potash was supposed to 
yield diphenyl thiocarbamide, potassium sulphide, and potassium gly- 
collate. Further investigation has shown that this decomposition 
yields thioglycollic acid, a reaction also observed by Andreasch (Fer., 
12, 1385). This decomposition is expressed thus: C,;H;.N.SO + 
KOH + H,O = C,;H,,N.O + C.H;KSO,. Diphenyl-thiohydantoin 
is similarly decomposed by alcoholic ammonia at 150°, forming aniline 
and thioglycollic acid, thus: C,,;H»N.SO + 3NH,; + 40,0 = 
2C,H;N + C,H;SO.NH,; + CO;(NH,)>. 

The supposition that thioglycollic acid owes its formation to a 
secondary reaction, is found to be untenable, sinee glycollie acid cannot 
be converted into this thio-acid either by boiling with potassium hydro- 
gen sulphide or with diphenylthiecarbamide and alcoholic potash. 
Further, the product C,H;NSO, obtained from diphenylthiocarbamide 
(loc. cit.) is also resolved by alcoholic potash and baryta-water into 
carbanilide, carbonic anhydride, and thioglycollic acid. These results 

NPh—CH, 
show that the formula, osx | , attributed to diphenylthio- 
NPh—CO 
hydantoin is incorrect. Rather must it be regarded as analogous to 
Jiiger’s phenylcarbodiimido-thiacetic acid, 


COOH.CH.S.C(NHPh) : NH 
(J. pr. Chem. [2], 16, 17), and therefore its formula is 


S.H.C 
PhN : Og ¥ 
NPh.CO 


Its formation may then be explained as follows :— 


(1.) CS(NHPh), + CIC,H,O, = ClIC(NHPh),.8.CH;.COOH. 
(2.) €C1C(NHPh).S.CH,COOH — HCl — H,0 = 


S.H.C 
PhN : 0g = 
NPh.CO 


This view of the constitution of the thiohydantoin is supported by 
the investigations of Wallach (this Journal, 36, 312), Wallach and 
Bleibtreu (Ber., 12, 1061), Bernthsen (Annalen, 197, 341), and the 
investigation on thioearbamide of Claus (Ber., 7, 236 and 841). 

In this light thiohydantoin will have the formula— 


NH:.CS<yyf>C0, 


and the product obtained by Lange from diphenylthiohydantoin (loc. 
cit.) is a derivative of monothiocarbanilic acid, having the formula 


0: CS<EE>CO. This is analogous to Volhard’s C,H,NSO, 


(J. pr. Chem., 9, 8), which may be written O: os<Ce> co. In 
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an analogous manner Nencki’s compounds (J. pr. Chem. [2], 16,1) has 
the constitution 8°: OS<ETT>00, and to the carbaminethiacetic 


acid of the same author, the formula O ? C(NH.)S.CH,COOH may 
be attributed. 

These new formule also explain why it is so difficult to remove the 
sulphur from thiohydantoins, a fact which has been pointed out by 
Volhard (Annalen, 166, 384), Mulder (Ber., 8, 1264), Maly (Annalen, 
168, 133), and noticed by the authors in the case of diphenylthiohy- 
dantoin. Fy. F. &. 


Action of Potassium Pyrosulphate on Indigo-white. By 
A. Basyer (Ber., 12, 1600—1602).—According to Baumann, the indi- 
can contained in urine is not a glucoside, but the potassium salt of a 
sulphonic acid of indoxyl (Zeit. f. Physiol. Chem., 1, 60; Die Synthe- 
lischen Processe in Thierkérper, Berlin, 1878, 6; EK. Baumann and L, 
Brieger, Zeit. f. Physiol. Chem., 3, 254; and Baumann and Tiemann, 
this Journal, Abst., 1879, 936). A body possessing the same proper- 
ties as the above-mentioned indican is obtained by heating 1 part of 
indigo, 1 of ferrous sulphate, 2 of potash, 2 of water, and 3—4 of potas- 
sium pyrosulphate in sealed tubes for 12 hours at 60°. From this, the 
author concludes that the indican from urine is potassium hydrin- 
digotin-sulphonate, CisHiN2(O.SO;K). Baumann’s analyses confirm 
this observation. e. Fs me 


Action of Chlorine on Dibenzyl. By R. Kann (J. pr. Chem. [2], 
19, 461—467).—Paradichlorodibenzyl, CeH,Cl.CH,.CH2.CsHiCl (m. p. 
112°), is formed by passing chlorine over the crystalline product 
obtained by melting together iodine and dibenzyl, and continuing the 
action until hydrochloric acid begins to be evolved. The resulting 
thick cherry-coloured oil is distilled, and the crystals of paradichloro- 
dibenzy] deposited from the oily distillate are purified by crystallisation 
from alcohol. It forms thin fine lamine, closely resembling naph- 
thalene, and is easily soluble in alcohol, ether, and chloroform. 

It can be sublimed, giving an odour of bitter almonds when heated, 
and be distilled without decomposition. It yields parachlorobenzoic 
acid by oxidation with chromic mixture. 

* The oily body which is formed at the same time is probably mono- 
chlorodibenzy). 

Quite a different reaction takes place when chlorine is passed into a 
mixture of pulverised dibenayl with iodine. In this ease toluylene 
with unaltered dibenzyl is produced. Toluylene is also formed to some 
extent by the action of chlorine on the vapour of dibenzyl, and by 
passing chiorine into melted dibenzyl until it begins to turn brown, 
and then distilling, the whole is transformed into toluylene. Con- 
tinuing the action until hydrochloric acid is again given off, dichloro- 
toluylene, C,4H;oCl2 (m. p. 170°) is obtained. It crystallises in silky 
white needles or lamine, and easily dissolves in alcohol and ether. 

Toluylene is also formed from dibenzyl by the action of potassium 
chlorate and hydrochloric acid. It can be distilled and sublimed like 
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benzoic acid. Its alcoholic solution gives a red coloration with ferric 
chloride. A. J. C. 


Derivatives of »-Dichloronaphthalene, 6-Nitronaphthalene- 
sulphonic Acid. By P. T. Cinve (Ber., 12, 1714).—e-Trichloro- 
naphthalene (m. p. 65°) was prepared by the action of phosphorus 
pentachloride on -dichloronaphthalene (m. p. 48°). The salts of 
é-nitronaphthalenesulphonic acid are crystalline. The chloride of this 
acid melts at 169°, the amide at 216°, and the ethy! salt at 108°. 

W. C. W. 


Action of Chlorine on Chloronaphthalene: Nitro-derivatives 
of a- and A-Dichloronaphthalene. By O. Wipmayn (Ber., 12, 
1714—1715).—«-Monochloronaphthalene combines with chlorine to 
form CHCl, (m. p. 67°), and C,H,Cl.Cl, (m. p. 131°5°), whilst 
-monochloronaphthalene forms a liquid trichloronaphthalene, and a 
tetrachloride, C,H,C1.Cl, (m. p. 81°), which when treated with potash 
gives a trichloronaphthalene, melting at 140°. By the action of chlo- 
rine on an acetic acid solution of «-monochloronaphthalene, an aceto- 
chloride, CjpH,Cl..Cl,0Ac (m. p. 195°) is produced. a-Dichloronaph- 
thalene yields only one nitro-derivative, viz., the trinitro (m. p. 178°), 
bat the 8-compound forms a mono- and a dinitro-derivative, which melt 
at 92° and 158° respectively. W.. C. W. 


On the Quinone occurring in Agaricus Atrotomentosus. 
By W. TuHorner (Ber., 12, 1630—1635).—The spectrum of the red 
alcoholic solution of the quinone extracted from Agaricus atrotomen- 
tosus by means of ether is characterised by a deep red band between 
B and D. 

A crystalline ammonium salt separates out as a dirty green-coloured 
powder, when strong ammonia is added to a hot alcoholic solution of 
the quinone. It dissolves in dilute alcohol and in water, forming a 
violet solution, which produces coloured precipitates with many 
metallic salts, viz., a flesh-coloured crystalline precipitate with barium 
chloride; dirty pink flocculent precipitate with calcium chloride ; 
brownish-green with lead acetate; black with ferric chloride; dark 
green with mercuric chloride ; brownish-black with alum; reddish- 
brown with copper sulphate; brown with platimum chloride; dirty 
green with silver nitrate; and a beautiful green crystalline precipitate 
with magnesium sulphate. 

The compound obtained by the action of benzoic anhydride on the 
quinone forms yellow needle-shaped crystals, which melt at 285° with 
decomposition. By heating the quinone with dilute nitric acid, oxalic 
and nitric acids and also a nitro-product are formed. The latter body 
is a yellow powder (m. p. 255—260°) soluble in alcohol and chloro- 
form. 

By the reduction of the quinone with hydriodic acid, or by zinc and 
hydrochloric acid, two bodies are produced, viz., a yellow powder, 
insoluble in the usual solvents, but easily converted into quinone by 
alkalis, and a white crystalline compound (m. p. 162—164°), soluble 
in alcohol and ether. 
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When heated with zinc-dust, a large volume of gas is evolved, but 
no solid hydrocarbons were formed in appreciable quantity. From 
these results, the author concludes that this substance is methyldihy- 
droxynaphthoquinone, C;H,Me(O,)(OH)». 

The mother-liquor from the quinone contains an acid (m. p. 54°), 
which dissolves in benzene, toluene, ether, chloroform, carbon bisul- 
phide, glacial acetic acid, and petroleum ether. Its barium, calcium, 
lead, and silver salts are insoluble in water. Ww. & W. 


Action of Ammonia and Amines on Quinones. By T. Ziycke 
Ber., 12, 1641—1647).—Phenanthrenequinonimide, C\yH,O.NH (m. p. 
159°) is obtained in yellow, needle-shaped crystals, by passing gaseous 
ammonia into a warm alcoholic solution of the quinone, or by dissolv- 
ing the quinone in warm concentrated alcoholic ammonia, C,,H,O, + 
NH; = CyHs,.O.NH + H,O. The imide is decomposed by boiling 
with alcohol, the quinone being regenerated. It combines with acids 
to produce red-coloured compounds, which are destroyed by water, 
with production of the quinone. When heated with acetic or benzoic 
anhydride, the imide loses a molecule of water, giving rise to a crystal- 
line compound (m. p. 247°) which is sparingly soluble in hot benzene. 
By the prolonged action of alcoholic ammonia on phenanthrenequinone, 
the imide which is first formed disappears, and a mixture of a basic 
substance soluble in acetic acid, and a neutral compound insoluble in 
acetic acid, is produced. The latter compound sublimes in lustrous 
yellow needles, which have the composition C.,,H\N2. A second basic 
substance, very soluble in alcohol, is also formed. It is probably iden- 
tical with von Sommaruga’s base (Ber., 12,982). A yellow crystalline 
compound, probably C,,Hs.O.NMe, separates out, when phenanthrene 
quinone is treated with an alcoholic solution of methylamine. The 
crystals are insoluble in aleohol, but dissolve in hot benzene. They 
form a blue compound with strong hydrochloric acid. 

The mother-liquor from the yellow compound contains a strong 
base, C,,H,,N2, which appears to be formed according to the following 
equation: C,H,O, + 2MeNH, = C,,H,(NMe), + 2H,.0. This sub- 
stance erystallises in colourless prisms (m. p. 186°), and forms 
well crystallised salts, viz., the hydrochloride C,.H\yN.HCl, colour- 
less prisms, soluble in water, insoluble in alcohol; the nitrate, fine 
needles, sparingly soluble in water and in alcohol ; the swlphate, needles 
sparingly soluble in alcohol; the owalate, transparent prisms, soluble 
in hot dilute alcohol. Naphthoquinone forms with ammonia a brown 
amorphous product, but with primary amines it yields crystalline 
derivatives, according to the equation :— 


2C0,H,O, + NH.R’ = C,oH,(O).NR’ + C\oH,.(OH).. 
Naphtho- Amine. New compound. Naphthoquinol. 


quinone. 


The compound C,)H;.0..NPh is obtained by adding an excess of 
aniline to a hot alcoholic solution of naphthoquinone. The precipitate 
which is thrown down on the addition of water to the mixture is 
treated with acetic acid to remove excess of aniline, and is then 
recrystallised from alcohol, when the pure substance separates ont in 


ORGANIC CHEMISTRY. 49 


lustrous red needles, which melt at 191°, and sublime at a higher tem- 
perature. The crystals dissolve in hot benzene, alcohol, and ether; 
they yield with sulphuric acid a red solution, and with alcoholic potash 
a purple colour. 

By the action of zine and hydrochloric acid, or of sulphurous acid, 
the compound is split up into naphthoquinol and aniline. 

With paratoluidine, naphthoquinone forms a beautiful red compound, 
crystallising in needles (m. p. 200°). The methylamine compound 
crystallises in bright red needles, which melt at 225°, and the ethyl- 
amine compound forms orange-coloured needles (m. p. 140°). 

A crystalline substance is also produced by the action of diphenyl- 
amine on naphthoquinone, in presence of hydrochloric acid. 

Benzoquinone differs from naphthoquinone in its behaviour to 


‘amines, e.g., 2C,H,O, + 2Ph.NH, = C,;H,O,(NHPh), + C,;H,(OH)2. 
W. C. W. 


Amidoanthraquinone from Anthraquinone-monosulphonic 
Acid. By H. R. v. Percer (Ber., 12, 1566—1571).—Anthraquinone- 
monosulphonic acid, or its ammonium salt, when heated with ammonia 
in sealed tubes at 190°, yields a red crystalline product, which is soluble 
in concentrated hydrochloric acid, and on addition of water is thrown 
down again as an orange or red flocculent precipitate. By repeated 
sublimation in a current of carbonic anhydride, and crystallisation 
from alcohol and benzene, this compound is obtained pure. Analysis 
shows it to be monamidoanthraquinone, C,,H;O,.N H, (m. p. 302°) ; and 
its formation may be expressed thus: C,,H,0,5O,;NH, + (NH;). = 
C,,H,O..NH, + (NH,).SO;. Bourcart (Ber., 12, 1418) describes a 
compound obtained in the same way, which melts at 301°, and to which 
he attributes the formula C,,H,O2.NH2.OH; such an amidoanthraquinol 
should be soluble in alkalis, which is not the case with this compound. 
The views of the author are further supported by the behaviour of this 
compound with nitrous acid; first a yellow crystalline body is obtained 
(m. p. 238°), which on boiling with alcohol yields anthraquinone ; and 
on boiling with water, «-monoxyanthraquinone is obtained. 

Heated with acetic anhydride amidoanthraquinone yields the yellow 
acetoxy-derivative, C,,H,O,NHAc; it is soluble in alcohol and ether. 
It melts at 257°, the melting-point of Bourcart’s (loc. cit.) acetoxy- 
derivative, to which he attributes the formula C,,H,O;N Ac;. 

In conclusion, the author states that attempts made to prepare mono- 
nitroanthraquinone according to Bédttger and Petersen’s method 
(Annalen, 166, 147) have given negative results. ee 


Decomposition of Hydroxyanthraquinone by Potash. By C. 
LigperMann and J. Deunst (Ber., 12, 1597).—Amongst the products 
obtained by the fusion of anthraquinonemonosulphonic acid with potash, 
the authors found small quantities of paraoxybenzoic acid. This 
owes its existence to the decomposition of monhydroxyanthraquinone, 
which may, therefore, have the constitutional formula— 


“\—co—/ “oH. 
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Constitution of Camphor-compounds. By M. Batto (Ber., 12, 
1597—-1600).—In another communication (Annalen, 197, 321) the 
author has given his reasons for regarding camphor as a tertiary alco- 

HC: C(CH;)—CH, 
hol, having the constitution | | . This view is sup- 
(OH)C : C(C;H;)—CH, 
ported by the fact that when camphor is oxidised by boiling chromic 
mixture, acetic, carbonic, and adipic acids are formed, thus: 


C,.H,.O + 100 = 2CO, + C,H,O, + CsH yO, + H,0; 


the central nucleus of the camphor forming adipic acid, 
(CH,),(COOH)., 
the methyl group, carbonic acid, whilst the propyl group forms carbonic 
acid and acetic acid. 
The author regards camphrene, C,H,,0, as a homologue of camphor, 
since it also yields adipic acid when oxidised (Kachler, Annalen, 164, 
90), and has the properties of an alcohol. r. F. B. 


Essence of Marjoram. By Brrytayts (J. Pharm. [4], 30, 33— 
35).—Essence of marjoram, obtained by distilling the flowery tops of 
Origanum Marjorana in a current of steam, is a yellowish liquid, when 
freshly prepared (sp. gr. 0°911 at 15°), but becomes brown on stand- 
ing. It has a pungent smell, and a hot, peppery, and slightly bitter 
taste. It is dextrorotatory, and has an acid reaction. When distilled, 
it begins to boil at 185°, but the temperature rapidly rises to 200°, and 
remains constant between 215 to 220°, a resinous mass being left in 
the retort. 

By repeated}y fractioning the oil which passes over at 185—190°, a 
portion is obtained, boiling between 160—162°, consisting principally 
of a terpene. 

The fraction boiling at 215—220° yields no portion having a constant 
boiling point, nor does it deposit crystals when cooled to — 25°. Its 
vapour-density and analysis correspond with either laurel camphor or 
borneol. When distilled with phosphoric anhydride, it yields a mix- 
ture of cymene and a terpene (b. p. 160—170°). When treated with 
acetic anhydride, it forms a compound (b. p. 230—235°), which with 
alcoholic potash yields terpene and potassic acetate. Chromic 
mixture oxidises it with the formation of acetic and formic acids, and 
laurel camphor. 

Essence of marjoram is therefore composed of a dextrorotary hydro- 
carbon, 5 per cent. ; a mixture of dextrorotatory camphor and borneol, 
85 per cent.; resin, 10 per cent. L. T. O'S. 


Essences of Lavender and Spike. By Bruytants (J. Pharm. 
[4], 30, 189—141).—Essence of lavender when freshly prepared 
is a colourless liquid, which becomes yellow on standing; it smells 
of lavender, and its taste is hot, camphorons, and slightly bitter. 
It is levorotatory, has an acid reaction, and sp. gr. 0°875 at 15°. It 
begins to boil at 185°, the temperature quickly rises to 190°, and the 
greater portion distils over between 195—215°. The first portion of 
the distillate consists of a mixture of acetic and formic acids, but con- 
tains no valeric acid. By repeated fractionation, a levorotatory ter- 
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perene (b. p. 162°) is separated, capable of forming a crystalline 
hydrochloride. The essence also contains a mixture of camphor and 
borneol: this mixture forms an acetate (b. p. 230°), which is decom- 
posed by potash, yielding a terpene and potassium acetate. When it is 
distilled with phosphoric auhydride, a hydrocarbon is obtained, con- 
sisting for the most part of terpene, and containing also some cymene. 
Essence of lavender consists of terpene, 25; borneol (+), and’ cam- 
phor (1), 65; resin, 10 per cent. 

Essence of Spike-—This essence obtained from Lavandula aspicw 
latifolia is a colourless liquid, which in time thickens and darkens in 
colour. It has an acid reaction, and sp. gr. 0°9081 at 15°. Its 
odour resembles that of lavender. Its composition is almost identical 
with that of essence of lavender, but as it contains more hydrocarbon, 
it begins to boil at 170—175°. It is levorotatory. Its composition is 


as follows:—Terpene, 35; borneol and camphor, 55; resin, 10 per 
cent. L. T. O'S. 


Limited Oxidation of the Essential Oils. Part V. The 
Atmospheric Oxidation of Turpentine. By C. T. Kiyezerr 
(Chem. News, 39, 279).—The author has shown in his previous papers 
that when so-called essential oils are exposed to the atmosphere, per- 
oxide of hydrogen is indirectly produced. In turpentine oil, it appears 
as if a camphoric peroxide, C,)H,,O,, is first formed, and' that in con- 
tact with water this is decomposed, yielding hydrogen peroxide and 
camphoric acid, thus: CH yO, + 2H,0 = CHO, + H.O2. 

Similarly, terpene, CipH,,, and menthene, CiHjs, give rise to per- 
oxide of hydrogen, whilst hydrocarbons of the formula C,;H., do not. 

As all terpenes and menthene yield cymene, C,H, and as cymene 
itself yields hydrogen peroxide, the author believes that there is. some 
relation between the formation of this body and that of hydrogen per- 
oxide, and this opinion is strengthened by the fact that the hydro- 
carbon from oil of cloves, C;;H», yields neither cymene nor hydrogen 
peroxide. 

The product of oxidation which is formed by exposing turpentine 
to the action of the air, and which in contact with water forms hydro- 
gen peroxide, may be produced in such quantities that when the tur- 
pentine oil containing it is heated a little above the boiling point, 
decomposition occurs with almost explosive violence. The atmo- 
spheric oxidation of turpentine is now carried out, on the large scale, in 
the manufacture of the disinfectant called “ sanitas.” 

Different essential oils and varieties of turpentine absorb oxygen 
with different degrees of rapidity, and when oxidation has once com- 
menced, the oil absorbs oxygen with increasing rapidity in proportion 
as the oxidation increases, up to a certain point. As to the differences 
in this respect in different oils, the author gives the following results 
deduced from experiment by exposing the various oils under similar 
conditions to light and air. Assuming that the amount of oxygen 
absorbed by Russian oil of turpentine (which absorbs the largest. 
amount) be represented by 100, then Swedish oil of turpentine absorbs 
100. 
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An oil obtained from Switzerland 

‘American oil of turpentine 

IPT PITT ETT TTI ETE L EEE 
Adulterated Swedish turpentine 

-“ Seotch distilled American turpentine ” 


The two last-mentioned oils were presumed to be adulterated with so- 
called pine-oil of commerce. When these oils are placed in cylinders, 
the mouths of which are covered with papers saturated with a mix- 
ture of potassic iodide and starch, the papers become coloured in the 
order given above, owing to the formation of different quantities of 
hydrogen peroxide in the vicinity of each. 

When the aqueous solution obtained by blowing air through a mix- 
ture of turpentine and water (“sanitas’’), is evaporated to dryness 
on a steam-bath, the hydrogen peroxide contained in it is decomposed, 
the acetic acid’is expelled, and there remains a dark coloured matter, 
which when hot is viscid, and has a sugar-like odour, but on cooling 
sets to an. adhesive but firm mass; when treated with sulphuric 
acid it gives a colour reaction somewhat resembling that bearing 
Pettenkofer’s name. This adhesive mass, which was slightly volatile 
at 100°, after drying gave numbers corresponding with the formula 
CywHs0;. It has remarkable antiseptic properties, to which the 
similar properties of “‘ sanitas ”’ are largely due. 

About 95 per cent. of this adhesive matter is soluble in water, 
forming a yellowish-brown solution, from which charcoal failed to 
remove the colour, although it absorbed a considerable proportion of 
the substance itself. This solution on evaporation to dryness left a 
transparent varnish-like substance, semi-fluid when hot, and volatile at 
100°. From analysis, the formula CjH,sO; was calculated. 

The 5 per cent. of the original adhesive substance which was in- 
soluble in water did not give the vivid reaction with sulphuric acid 
which the soluble portion did; this insoluble matter is soluble in 
presence of an oily substance which the original aqueous solution 
contained, and which was expelled on evaporation. 

On submitting the soluble portion to distillation, it melted, boiled, 
and a small quantity of an almost colourless oil passed over, which on 
cooling became a colourless, soft crystalline mass; this was followed 
by a permanent oil, which became darker as the distillation pro- 
ceeded ; towards the end, the vapour in the retort had a green colour, 
and a pitch was left. None of these products have as yet been further 
examined. 

On acidulating the solution of the soluble portion, C;)HisO3, with 
dilute sulphuric acid, it becomes milky, and on standing, a slightly 
coloured oily body separates in considerable quantity. The author 
hopes that a study of this substance will throw light not only on the 
constitution of the soluble substance, but also on that of the terpenes 
as a class. 

The aqueous solution (“‘ sanitas”) obtained by oxidising Russian 
turpentine, when neutralised with soda, darkens very much in colour, 
and on evaporation of the mixture at 100°, a dark soft resin-like residue 
is left. On treating this with dilute sulphuric acid, it yields a dark 
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oily mass: the clear acid solution is filtered and’ subjected to distilla- 
tion ; as it becomes hot more oil separates out, and an acid distillate 
passes over, together with 20 or 30 c.c. of a slightly yellow oil with an 
odour resembling that of mixed cymene and eucalyptus. At the end 
of the distillation a quantity of tarry-looking matter remains in the 
retort floating on the acid solution. The acidity of the distillate was 
found to be due to acetic acid, which amounted to about 0°25 gram 
per litre of the aqueous solution (“‘sanitas”), and no other volatile 
acid could be detected.. The author anticipates that the further study 
of those compounds will be attended with very important and interest- 
ing results, inasmuch as they have the advantage of having been 
produced by the mildest possible oxidation. Ww. Z. 


Fusion of Rhamnetin with Potash. By L. Smoraws«t (Ber., 
12, 1595—1596).—According to Stein (Zeit. f. Chem. [2], 5, 183, 568), 
rhamnetin when fused with potash yields phloroglucinol and quercetic 
acid. The author finds that by fusion with potash or soda, ape 
netin is decomposed into phloroglucinol and protocatechuic acid ; 
the same time, small quantities of a substance are formed which, like 
quercetic acid, gives a deep red coloration with alkalis. This last- 
named body could not, however, be obtained in quantities sufficient for 
analysis. Py. F. & 


Chlorophyll. By F. Hoppn-Seyter (Ber., 12, 1555 —1556).— 
When grass-blades, after treatment with ether to remove wax, are 
cohobated with alcohol, two crystalline colouring matters are dissolved, 
one of which, named erythrophyll by Bougarel, crystallises out first in 
greenish-white quadratic tables, whilst the other is more soluble in 
hot alcohol, and may be purified by crystallisation from ether, from 
which it is deposited in microscopic needles and scales, dark green by 
refiected, and brown by transmitted light. The crystals of the latter 
body are of the consistence of soft wax; it dissolves with difficulty in 
cold alcohol, easily in hot alcohol, and readily in ether and chloroform. 
The ethereal and alcoholic solutions of this substance have the known 
red fluorescence of chlorophyll, and absorb the light between B and C 
of the spectrum with such intensity, that 1 milligram dissolved in a 
litre of water gives distinct absorption-bands in a thickness of 3°5 
cm., with a Browning’s spectroscope. Several analyses show it to 
have the composition: C, 73-4; H, 9°7; N, 5°62; O, 9°57; P, 1:37; 
Mg, 0°34 p.c. ‘The presence of phosphorus and magnesium may be due 
to impurities, and the author proposes to investigate this more closely. 
He has named this substance chlorophyllan, and remarks in conclusion, 
that it is now possible to estimate the amount of chlorophyll in plants 
approximately by means of its power of absorbing light. W. R. 


Characin. By T. L. Puirson (Chem. News, 40, 86).—Amongst the 
organic substances present in fresh water is a new and interesting pro- 
duct, to which algae in general owe their peculiar odour, and commu- 
nicate this odour to the water in which they abound. The author has 
obtained this substance in minute quantities only at present from 
Palmella cruenta, Vaucheria terrestris, and from several Oscillarie. It 
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is apparently more developed in the genus Chara, and OC. fetida will 
probably yield it in larger quantity than the plants already mentioned. 

Characin is a kind of camphor, which is extracted from the above 
plants in the following manner. 

The Palmella or Oscillaria which is to be treated must be previously 
dried by exposure to the air, at a temperature not exceeding summer 
heat, for about 24 hours; it is then covered with cold water in a 
capsule, which must itself be covered with a sheet of glass, and in the 
course of about 36 hours more (with Palmella cruenta) thin films of 
characin will be observed floating on the water. The latter is then 
decanted off into a long tube, together with the films, and shaken up 
with ether. On evaporation a product is obtained which is quite white, 
devoid of crystallisation, and more or less unctuous in appearance. 

Up to the present time, the author has not obtained this substance 
in sufficient quantity to ascertain more of its properties. D. B. 


Phthalein of Hematoxylin. By E. A. Lerts (Ber., 12, 1651— 
1653).—Hematoaylin-phthalein, CyH yOu, is prepared by heating 
hematoxylin with rather more than half its equivalent of phthalic 
anhydride at 150—170° for five hours. The alcoholic solution of the 
crude product is poured into water, when a brown flocculent precipi- 
tate separates out, which is filtered, washed, and dried in a vacuum. 
The phthalein could not be obtained in the crystalline state ; when the 
alcoholic solution is evaporated, it leaves a gummy residue insoluble 
in water, but soluble in ammonia and soda, with a purple colour. 
Hematoxylin forms white crystalline potassium, sodium, and barium 
compounds. W. C. W. 


Collidine from Aldehyde. By A. Wiscunecrapsxy (Ber., 12, 
1506—1508).—The object of this research was to ascertain by oxida- 
tion whether collidine, CsH,,N, is trimethyl-pyridine, C;H.NMe,, 
ethyl-methyl-pyridine, C;H;NMeEt, or propyl-pyridine, C;H,NC,H;. 
The collidine was oxidised with chromic acid in presence of sulphuric 
acid, and yielded an acid crystallising in white slender prisms, soluble 
with difficulty in cold, but easily soluble in hot water. Its formula 
was C,H,NO,, and as it yielded picoline on distillation with lime, it is 
probably methyl-dicarbopyridenic acid. From this research, the 
author believes that collidine may be viewed as trimethyl-pyridine. 

W 


Piperidine Salts: Quinine Sulphate, and Selenate. By T. 
Hyorrpant (Ber., 12, 1730—1731).—The hydrochlorides and gold 
double salts of piperidine and methylpiperidine are isomorphous. 

Quinine sulphate and selenate are also isomorphous; the relation 
between the axes of the latter substance is a: b :¢ = 0°9804: 1: 0°3110. 

W. C. W. 


Aspidospermine. By G. Fravupr (Ber., 12, 1560—1562).—Some 
account of this alkaloid has already been given by the author (this 
Journal, 1879, Abst., 470). The bark containing it is that of Aspido- 
sperma querbracho blanco (Schlectendahl). Further analyses show 
aspidospermine to have the composition C.,.N,N.,02. Concerning its 
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preparation, the author finds that the liquors obtained after a precipi- 
tation of the alkaloid by means of sodium carbonate yield a further 
quantity by treatment with phosphotungstic acid. This precipitate is 
treated with baryta-water, and the solution thus obtained with car- 
bonie acid to precipitate the barium; the alkaloid is then extracted by 
means of alcohol from the residue left on evaporation. One part of 
aspidospermine is soluble in 600U parts of water at 14°; this solution 
has a bitter taste. It is also soluble in 48 parts of alcohol (99 per 
cent.) at 14°, and in 106 parts of pure ether at the same tempera- 
ture. 

A small quantity of aspidospermine treated with a few drops of 
concentrated sulphuric acid, and then witha little lead peroxide, gives 
a cherry-red coloration, which has a violet shade if the alkaloid is not 
quite pure. 

Iodic anhydride and sulphuric acid produce the same reaction, 
whilst potassium dichromate and sulphuric acid give a brown zone 
slowly changing to an olive-green. Chlorine reacts on aspidospermine 
suspended in water, producing a white flocculent mass, which is not 
dissolved by hydrochloric acid ; this compound begins to decompose at 
145°. Bromine acts similarly. 

Aspidospermine sulphate, (Cx2HN.0.)2H,SO;, is obtained by 
evaporation and drying at 120° as a hard, transparent, resinous mass. 
The hydrochloride, 3(C2HyN,02 + 4HCl, has similar properties to the 
sulphate. By treating solutions of the base with potassium chromate 
the chromate is obtained as a yellow precipitate, which on exposure 
to the air becomes green. The perchlorate is obtained by adding 
aqueous perchloric acid to a not too dilute solution of the base. 

Hydrochloric acid solutions of the base are precipitated by potassium 
mercuric iodide in yellow flocks; by potassium sulphocyanide, as a 
white flocculent precipitate ; by iodine dissolved in potassium iodide, as 
brown flocks; by picric acid, as a yellow precipitate; and by tannin, 
as a white precipitate. Further, these solutions reduce Fehling’s 
solution when boiled with it. 

According to Penzoldt (Berl. Klin. Wochenschrift, 1879, 14), the 
bark of Aspidosperma querbracho blanco has important medicinal pro- 
perties. S. FP. BD. 


Oxidation of Cholic Acid. By H. Taprziner (Ber., 12, 1627— 
1629).—The author obtained stearic acid as an oxidation-product of 
cholic acid (Ber., 11, 2258), but Latschinoff denies that this acid is 
formed (Ber., 10, 2059, and 12, 1022). The discrepancy between these 
results is explained by the fact that the author employed a mixture of 
potassium dichromate and sulphuric acid as the oxidising agent, whiist 
Latschinoff used potassium permanganate. 

A weak solution of the oxidising mixture must be used when it is 
desired to isolate the fatty acids obtained by the oxidation of a small 
quantity of cholic acid. 

A crystalline barium salt, (Cy.H,;C;),Ba; + 6H,0O, is formed by 
heating a saturated solution of cholic acid in baryta-water in sealed 
tubes at 120°. It crystallises in long white prisms, which are very 
sparingly soluble in water. 
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To prepare pyrocholesteric acid on the large scale, a solution of 
cholesteric acid in glycerol is heated at 198° for a week ; the glycerate 
is then saponified, and after removing the volatile products by distilla- 
tion, the pyrocholesteric acid is extracted from the residue by means 
of ether. W. C. W. 


Oxidation-products of Cholic Acid. By P. Larscnrnorr (Ber., 
12, 1518—1528).—By oxidation of cholic acid, the author did not 
obtain cholesteric acid, nor fatty acids, as Tappeiner did, but an acid 
termed choloidic acid, to which Redtenbacher gave the formula 
C,.H.,0;. This acid, which he prepared by oxidising cholic acid with 
nitric acid of sp. gr. 1°37, evaporating the oxidised product to dryness, 
and separating the acid first with alcohol, and then as soluble barium 
salt, after repeated crystallisation from alcohol, gave numbers agree- 
ing with the formula CyH,,O,; it is thus isomeric with camphoric 
acid, and the author has therefore named it cholecamphoric acid. 

The properties of cholecamphoric acid are as follows :—It is soluble 
in water and in ether with difficulty; easily in alcohol, more easily 
when aqueous, also in acetone, and in acetic acid. From a boiling 
aqueous solution, it is deposited in such a thick mass of interlaced 
hair-like crystals, that it presents the appearance of a jelly. It hasa 
bitter, acid, somewhat astringent taste. When heated, it loses water, 
varying in quantity, but approximating to 4H,0. It does not melt, 
but begins to blacken at 27U°. Its solution is dextrorotatory. It is a 
dibasic acid, forming soluble salts with metals of the alkalis and 
alkaline earths, and insoluble salts with the heavy metals. The author 
adduces numerous analyses of the salts to confirm the formula of the 
acid, and indicates the acid potassium salt, CyH;KO,, as a proof of its 
dibasic character. 

Cholecamphoric acid may be regarded as a product of hydration of 
cholic acid, thus: CHO, + 2H.O = 2CwH Oy. 

Such bodies, and many resembling them, for example cholesterin 
and cholic acid, may be regarded as compounds of condensed valery- 
lenes, and may be connected with the terpenes. Thus cholesterin may 
provisionally be given the formula (C;H,);H,O, and cholic acid 
(C;H,);0;4H,O. This view is supported by the oxidation of cholic 
acid into cholecamphoric acid, and also by the results of oxidising 
cholesterin, the product being trioxycholesterin, analogous to betu- 
lin. W. R. 
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VEGETABLE PHYSIOLOGY AND AGRICULTURE. 
Physiological Chemistry. 


Feeding Horses with Fleshmeal. By Diinkenperc (Bied. 
Centr., 1879, 342—344).—At Diinkelberg’s suggestion, Voigts-Rhetz 
introduced fleshmeal into the food of the horses of his regiment. The 
results were very satisfactory, the condition and appetite of the horses 
becoming much improved. Diinkelberg states that to every kilogram of 
dried fleshmeal must be added 5°25 grams chloride of potassium, 
27-9 grams phosphate of potassium, and 2°9 grams phosphate of mag- 
nesium, in order that the whole of the albumin may be assimilated. 

J. K. C. 

Poisoning of Sheep by Lupines. By H.C. E. Scuutz, E. Witpt, 
and others (Bied. Centr., 1879, 344—350).—The disease arises from 
blood poisoning, caused by paralysis of the urinary and gall-bladder 
muscles, whereby the constituents of the urine and bile pass into the 
blood. Schulz has investigated the alkaloids of the lupine, and from 
experiments on three of them, he finds that they differ very much in 
their physiological action. No great difference can be observed in the 
ash of wholesome and injurious Inpines, but in some cases the latter 
contain more alkaloid than the former. There is less alkaloid present 
in the lupines when in bloom than when fully ripe. 

Wildt finds two alkaloids in lupines, of which one is a white crys- 
talline solid, and the other a yellow oily liquid; the latter, according 
to Schulz, consisting of two different bodies. The crystallised alkaloid 
appeared quite harmless, but the other had a very poisonous action, 
producing trembling, violent cramp, diarrhoea, and finally death ; but 
im no case could the same appearances he observed after death as in 
the case when it has been caused by feeding on lupines. Reports from 
various sheep farmers go to show that lupines act differently on 
different sheep, and that when injurious, they have generally been 
grown on a poor damp soil, or on one which has been sown with 
lupines for several years previously. J. K. C. 


Chemistry of Vegetable Physiology and Agriculture. 


Influence of Light on the Growth of Plants. By C. Kraus 
(Bied. Centr., 1879, 351).—The alterations of growth produced in 
plants by absence of light are of two kinds, one part of an organ or 
plant exhibiting an excessive, whilst another exhibits a diminished 
growth. This is easily verified in the case of dicotyledonous plants, 
where the interrodes are subject to an increased and the leaves 
to a diminished growth when the plant is placed in thedark. Similar 
phenomena are observed in the case of monocotyledons and cryp- 
togams. Methyl alcohol when applied to the roots of plants causes 
them to die off, and has the same effect as light in promoting the 
formation of chlorophyll in the cells. Under the influence of 
methyl alcohol, young plants live longer in the dark, and their weight 
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when dried is greater than in the case of plants which have not been 
placed under the same influence. J. K. C. 


Action of Ozone on the Colouring Matters of Plants. By 
A. R. Leeps (Chem. News, 40, 86).—In the first trial, in which many 
varieties of flowers were exposed during nineteen hours to the action 
of a current of 152 litres of air, containing inall 228 mgrms. of ozone, 
the bleaching effected was extremely imperfect. When 1,200 litres of 
air were passed over various flowers (total ozone 1°8 grams), they 
were partly or wholly bleached at the end of five days. A piece of 
calico with a pattern in bright green and black was completely 
bleached during the same interval, the green having disappeared 
completely, and the stain of the mordant only remaining where the 
black had been. 

From these and other results, it is concluded that the colouring 
matters of both leaves and flowers of the species (Lantana, Fuchsia, 
Petunia, Rosa, Verbena, Pelargonium, Bouvardia, Euphorbia, &c.) ex- 
perimented with were partly or wholly destroyed by ozone; but a 
considerable percentage of ozone is required to produce this result, 
or if such small amounts as are obtained in the customary methods of 
ozonising air by phosphorus are employed (1 to 3 mgrms. per litre), a 
large volume of ozonised air must be used, and a considerable interval 
elapse before bleaching is effected. D. B. 


Distribution and Functions of Asparagine in the Vegetable 
Kingdom. By J. Boropin (Bied. Centr., 1879, 8357—360).—Aspara- 
gine, according to Pfeffer, occurs only in a few plants, and in these 
only at the time of germination. The author finds, however, that 
asparagine is present at the time of budding in most plants, and also 
when they are in bloom. It appears to be a decomposition-product of 
albumin, and is formed when there is a lack of carbohydrates in the 
plant. When these, however, reappear, the asparagine is reconverted 
by their agency into albumin. From his researches, the author con- 
cludes that in the early processes of growth there is a lack of these 
carbohydrates, and therefore asparagine is formed at these periods, 
being afterwards converted into albumin. J. K. C. 


Mineral Constituents in Hyacinths. By A. E. Rosen and 
KRELAGE (Bied. Centr., 1879, 360 —366).—The hyacinths were planted 
according to size, at the rate of 42, 90, and 196 plants to the square 
metre. The results of the examination of their mineral constituents 
may be seen from the following table. 


Mineral constituents in grams in each plant. 


196 to sq. metre. 90 to sq. metre. 42 to sq. ‘metre. 


Blossoms .... 0°042 0:230 0°303 
er” cena 0-027 0°036 0°106 
Leaves ...... 0-082 - 0°245 0°632 
ovcacwe 0°146 0°355 1°380 
Roots ...... 0°022 0:022 0°31] 

eee 0°319 0°888 2°732 
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From this table, it is at once evident that the mineral constituents 
increase very rapidly with the size of the plant, and also that the 
quantity extracted from the soil is by no means small. From one 
hectare alone, when planted with 42 hyacinths to the square meter, 
would be extracted in one season 1,147 kilos. of mineral substance. 

The following table shows the difference in quantity of mineral 
matter in the bulbs when taken out of the ground just after the 
blossoming period and at the end of summer :— 


196 to sq. metre. 90 tosq. metre. 42 to sq. metre. 
Bulbs dug out just after 


blossoming ........ 0146 0°355 1:380 
At the end of summer... 0°557 0°987 2°314 
J. K. C 


Experiments with Various Sorts of Beet. By J. Lamexk and 
C. Portree (Bied. Centr., 1879, 368—370).—The authors bring for- 
ward an account of the results obtained by growing various kinds of 
beet. They find that the “‘ mammoth” variety yielded the largest crop, 
whilst the “imperial” contained the Jargest percentage (10°7) of sugar. 


J. K. C. 


Formation of Nitric Acid in the Soil. By Hiweresp, E. 
Rescuarvi, and Herrz (Bied. Centr., 1879, 327).—According to a 
former paper of Hiinefeld’s, nitric acid is produced when the higher 
oxides of manganese are brought into contact with air, water, and 
magnesium carbonate. To confirm this statement, Reichardt and 
Hertz performed the following experiments. Hydrated oxide of 
manganese, together with various oxides and earths, such as magne- 
sium and calcium carbonates, alumina, and oxide of iron, were placed 
with a little water in a large flask, which was then closed and 
shaken at intervals, care being taken to ascertain that no nitric acid 
was present at the beginning of the experiments. No nitric or nitrous 
acid was obtained when the manganese was used in conjunction with 
calcium carbonate or oxide of iron and alumina, but when mixed with 
magnesia or alkaline carbonates, nitric acid was recognised in the pro- 
duct. Pyrolusite gave the strongest reactions, and it was found that 
50 grams put in a litre flask with 500 c.c. of water after standing for 
eight days and frequent agitation yielded 0°055 gram of nitric acid. 


J. K. C. 


Calcium Carbonate in Water filtered through Dry Soil. 
By F. H. Storer and S. Lewis (Bied. Centr., 1879, 325—331).—The 
authors find that a soil which has been ignited at a temperature just 
sufficient to destroy the organic matter yields calcium carbonate when 
treated with pure water, even after it has just cooled. They have 
arrived, therefore, at the conclusion that when ignited at a low tem- 
perature, a soil has the power of still retaining carbonic acid. When 
a dried soil is treated with water containing carbonic acid, part of the 
latter is retained by the soil. ‘This, according to Storer, is merely a 
mechanical result, and is due to the adhesion of the gas to the solid 
particles of the soil. J. K. C. 


60 ABSTRACTS OF CHEMICAL PAPERS. 


Mill Waste for Manure. By Frieppure (Bied. Centr., 1879, 
386).—This waste, consisting chiefly uf dust and chaff from rye, was 
found on analysis to contain the following percentages of consti- 
tuents :—Phosphoric acid, 0°96; nitrogen, 1°80; water, 5°80; organic 
substance, 62°84; ash, 31°36. ik G 


Analyses of Marl. By J. Kénic (Bied. Centr., 1879, 385).—The 
following are the results of the analysis of 85 samples from West- 
phalia :—The calcium carbonate varied from 1:36 to 94°83 per cent. ; 
magnesium carbonate was present in 21 samples, and in quantity from 
0°38 to 27°39 per cent. Phosphoric acid varying in amount from 
0029 to 1°55 per cent. was found in 23 samples. Lastly potassium 
was estimated in 28 samples, and varied from 0°08 to 2:43 per cent. 


J. K. C. 


Influence of the Physical Condition of Superphosphate on 
its Value. By P. Wacner (Bied. Ventr., 1879, 336—339).—The 
soluble phosphoric acid in superphosphate on coming into contact 
with the lime of the soil is converted into an insoluble form, and 
consequently does not penetrate into the soil; this is especially the 
case with a soil which contains much limestone, the author finding in one 
experiment that 93 per cent. of the soluble phosphoric acid had, after 
three hours’ contact with a calcareous soil, become insoluble; the 
more quickly this conversion takes place, the less is the penetrating 
power of the phosphoric acid, and the more necessary it becomes to 
have the superphosphate in as fine a state of division as possible, and 
well mixed with the soil. J. K. C. 


The Shells of Crabs, Oysters, Mussels, &c.,as Manure. By 
F. H. Srorer and J. A. Hensuaw (Bied. Centr., 1879, 331—336). 
—The authors have made several analyses of the shells of these 
animals, with a view to ascertain their value as manure. They find 
that the shells of oysters and mussels are composed almost entirely of 
carbonate of lime, and contain very little available phosphorus, nitro- 
gen, or potash, with the single exception of the common small mussel 
(Mytilus borealis), 1000 kilos. of which contain 2°8 kilos. of nitrogen. 
On the other hand the shells of crabs and crawfish are tolerably rich in 
fertilising materials, the king-crab (Limulus americanus) containing 
as much as 12°5 per cent. of nitrogen, the agricultural value of which 
being, however, probably less than that of the nitrogenin guano. On 
the whole, the shells of oysters and mussels may be used with advan- 
tage as a lime manure, especially after burning, whereby the small 
percentages of phosphorus and potash are increased, and in those 
countries where they are cheaper than calcined limestone. 


J. K. C. 
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Analytical Chemistry. 


Specific Gravity of Liquids. By L. Smsotp (Analyst, 1879, 
189).—From experiments carried out by the author, it is clearly 
shown that hydrometers afford reliable indications of the specitic 
gravity of liquids, no matter whether their gravity is due to substance 
dissolved or in suspension. L. T. O'S. 


Analyses of Organic Compounds containing Fluorine-and 
Boron. By F. Lanpotren (Ber., 12, 1586—1588).—In the determina- 
tion of carbon and hydrogen in such compounds, the author recom- 
mends the use of fused lead chromate, which is placed before the 
copper oxide and only heated gently, as otherwise the boric acid is 
volatilised. To determine the fluorine and boron, the compound is 
decomposed by a solution of calcium chloride. The fluorine is thus 
separated as calcium fluoride, and the boric acid remaining in solution 
is determined as magnesium borate. P. BP. B. 


Direct Separation of Manganese from Iron. By F. Beitsret 
and L. Jawzin (Ber., 12, 1528—1531).—The author describes two 
processes, both of which are preferable to the ordinary method of 
separating the iron as basic acetate. The first depends on the fact 
that all the manganese is precipitated as peroxide or sesquioxide from 
a solution of manganocyanide of potassium, on addition of iodine, 
whereas no precipitate is produced in potassium ferrocyanide by 
iodine. The details are as follows: The solution of ferric and man- 
ganous salt is poured into excess of concentrated solution of potassium 
cyanide. A minute insoluble residue always remains, which contains 
only iron ; it is removed by filtration. lodine is then added until all 
the cyanide has been decomposed, and the slight excess is removed by 
addition of a few drops of soda. The precipitated oxide of manganese 
is filtered off, washed, and dissolved in hydrochloric acid, and esti- 
mated as sulphide. The only disadvantage of the process is the large 
amount of iodine required (about 30 grams), but as it can be nearly 
all recovered by addition of crude nitric acid to the filtrate from 
the manganese precipitate, this inconvenience is removed. 

The second process depends on the conversion of salts of manganese 
into peroxide by boiling with strong nitric acid and potassium 
chlorate. The salts are dissolved in nitric acid, sp. gr. 1°35, and after 
the solution has been heated to boiling, potassium chlorate is added 
until all manganese is precipitated. The liquor is then diluted and 
filtered. The precipitate contains iron, but by dissolving it in hydro- 
chloric acid and repeating the process, it contains only an infinitesimal 
trace of iron. Both of these processes are applicable to the estimation 
of manganese in cast-iron and steel.* W. R. 


* The second of these processes has been suggested by Hannay (this Journal, 
1878, Trans., 269).—W. R. 
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Estimation of Organic Nitrogen in Natural Waters. By H. 
Pettet (Compt. rend., 89, 523).—The ammonia is estimated by 
Boussingault’s process; the nitric acid, in three litres of water, by 
Schloesing’s method; and the total nitrogen by evaporating three 
litres of water to dryness, with addition of a small quantity of magne- 
sia, mixing with a small quantity of starch, and heating with soda- 
lime in the ordinary way. The starch converts the nitric acid into 
ammonia, if the nitric acid does not exceed 0°25 gram of potassium 
nitrate. Cc. W. W. 


Notes on Some Analyses of Waters. By T. L. Partrson (Chem. 
News, 40, 1).—The author considers that a very long experience is 
necessary for a chemist to decide whether a water is fit for drinking 
purposes or not; other questions such as its effect in attacking and 
dissolving lead, or corroding iron pipes or boiler plates have often to 
be decided by the chemist. 

For deciding the questions as to the adaptability of water for drink- 
ing purposes, much stress has been laid upon the proportion of organic 
matter, but this is a mistake, because some waters containing as much 
as 6 or 8 grains per gallon may be drunk with impunity, whilst others 
containing much less are known to be exceedingly injurious, if not 
fatal. 

Four or five grains of crenate of ammonia per gallon is not at all 
hurtful, whilst putrid organic matter, nnmerous Bacteria and Micro- 
coccus and minute white fungoid growths are sources of imminent 
danger. 

He gives the following as examples of water which he has ana- 

lysed :— 
r (1.) Well near Sleaford (Lincolnshire).— Water not quite clear, 
slightly alkaline with decided saline taste, and well aérated with air 
and carbonic acid; contains some minute green alge; total residue, 
169 grains per gallon, which is composed of :— 


Organic 
matter. NaC]. Na,CO;. Na,SO, K,SO, MgCl, SiO, Fe,03. CaCO3. 
2°0 76°00 44°0 35°0 2°0 15 10 05 70 


Total, 169 grains. There were traces of phosphoric acid and of 
bromine. 

(2.) St. Anne’s Well, Buxton (Derbyshire), contains mineral 
matter 18 grains, organic matter 2°0; total, 20 grains per gallon. 
The mineral matter is composed chiefly of calcium carbonate and 
sodium chloride, with a little calcium sulphate and traces of iron, 
silica, cesium, and strontium, but no lithium or rubidium. The 
water is beautifully clear and tasteless, and is said to have a constant 
temperature of 80° to 82° F., sp. gr. at 60°1:003. The fact that 
this water cures gout is owing probably to its great purity, and to its 
being drunk warm and in large quantities. 

(3.) Well on Wimbledon Common (Surrey), contains mineral 
matter 26 grains, organic matter and nitric acid 6 grains; total, 32 
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grains per gallon. The mineral matter is composed principally of 
calcium carbonate and sulphate, with a small proportion of alkaline 
salts. It iswell aérated, and contains no phosphoric acid. A single drop 
of a very dilute solution of potassium permanganate gave a rose tint 
to 200 c.c. of the water, which persisted for several hours. This is an 
example of a good well water. 

(4.) Well in the Lower Bagshot Sand, near Esher (Surrey).—The 
well is 40 feet deep, and is situated about 40 feet from a small ceme- 
tery. The water is beautifully bright, clear, and odourless. It 
attacks and dissclves lead easily, and shows decided indications of 
nitrates and much chlorides. It contains nitric acid and organic 
matter 70 grains, sodium chloride 14-0, sulphates, carbonates, &c., 37°8 ; 
total, 58°8 grains per gallon. A very deceitful water; certainly im- 
pregnated and likely to get worse, sp. gr. 1:0032. A spring much 
farther from the little cemetery gave nitric acid and organic matter 
3 grains, mineral matter 21 grains; total, 24 grains per gallon. This 
water dissolves lead easily. 

(5.) A Yellow Water (South of England), supposed to be ferrugi- 
nous, remains clear even on boiling, but gives off a strong marshy 
odour. ‘Total residue, 2°1 grains per gallon, consists principally of 
the ulmates of lime and ammonia, a little carbonate of lime, and traces 
of chlorides, &c. 

(6.) Well at Midland Bank, Birmingham, contains mineral matter 
(after calcination) 58°71 grains; total residue, 81°62 grains per gallon. 
This water contains a very large amount of nitrates and ammonia. It 
is a bad water for household use, and it is said to corrode metals. 

(7.) Wellin an Artificial Manure Manufactory near Southampton.— 
The water contains free sulphuric acid 1500 grains, phosphates, cal- 
cium sulphate, alkaline salts, &c., 1820 grains. 

(8.) Well at Albany Barracks, London.—Organic matter and nitric 
acid 8 grains, mineral matter 72 grains per gallon. Supposed to have 
caused an outbreak of typhoid. 

(9.) Well near Huntingdon contained calcium sulphate 36°89 grains, 
calcium carbonate 15°37, sodium chloride 16°00, organic matter and 
nitric acid 5°00, silica, magnesia, oxide of iron, &c., 8°74. 

(10.) Water from a Scullery Pump in Bolton Street, Piccadilly.— 
Total residue, 1924 grains per gallon. It contained abundance of 
phosphates, resembled dilute urine, and was said to have caused sickness 
and diarrhoea. 

(11.) Wells at Putney, S.W.—The total residue varies from 38 to 
120 grains, and some containing from 38 to 48 grains, of which 7 or 8 
grains are composed of organic matter and nitric acid, have been used 
for many years for drinking purposes without having produced any 
bad effects. Others that yield 60 grains of total residue, of which 10 
grains are composed of organic matter and nitric acid, have been pro- 
scribed by the medical authorities. Evidence is quoted from an 
analysis made by the late Dr. D. Thomson to show that although 
these waters are highly contaminated, they have not changed in com- 
position for 25 years. 

The author generalises as follows :— 
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(1.) The depth of a well has no influence on the quantity of solid 
residue which a water contains. 

(2.) The purer a water, the more easily does it dissolve lead. 

(3.) Boiler deposits from all parts of the world with a few ex- 
ceptions, consist almost entirely (over 90 per cent.) of calcium car- 
bonate. 

(4.) The presence of phosphoric acid is always a bad indication. 

. fe 

Rapid Estimation of Pure Sugar in Raw and Refined Com- 
mercial Sugars. By P. Casamayor (Chem. News, 40, 74—76; 97— 
98; 107 and 131).—In Payen’s process, two alcoholic solutions satu- 
rated with sugar are used, and finally absolute alcohol, to wash out the 
last traces of the sugar-saturated solutions. The first solution is 
obtained by taking alcohol of 85 per cent. and adding to this 5 per 
cent. of strong acetic acid ; this mixture is saturated with sugar. This 
addition of acetic acid was made in order to decompose the sucrates, 
which were a great nuisance to chemists in former days, but in addi- 
tion, it seems to make the mixture better able to remove the impurities 
of gummy sugar. This first of Payen’s solutions was the one adopted 
by Dumas in a process published several years ago, which, however, 
has never been studied by sugar analysts: the author’s process is 
based on this. Dumas proposed to agitate 100 c.c. of the first Payen 
solution with 50 grams of sugar, filter, and observe the alcohometric 
degree corresponding to 15°. For every per cent. of sugar less than 
100 the solution is said to indicate 1 percent. less than 74. For sugars 
having 87 per cent. or more pure sugar, the results agree very closely 
with those of the saccharometer, even within 071 per cent., but for 
sugars of lower grade the results obtained are not satisfactory. 

As nearly one-half of the raw sugars which occur in commerce 
stand below 87 per cent., there seemed to be little use in a process 
which was declared to be inapplicable to sugars of low grade. The 
author found, however, after trying the process several times, that, 
although the results obtained were mostly unfavourable, it was im- 
possible to dismiss it entirely; for, upon reflecting upon the results, 
it was found that many questions arose which required to be solved, 
and on their solution the author based the hope of modifying this 
process so as to apply it to the analysis of cane-sugars of all grades. 

By employing methyl instead of ethyl alcohol, the author suc- 
ceeded in obtaining, with an alcohometer, results that agree very 
closely with those of the optical saccharometer, and that with cane- 
sugars of all classes from the highest to the lowest. After making a 
great number of trials, it was found that methyl alcohol of 83°5° of 
the alcohometer (or 87 per cent.), when saturated with sugar, stands 
at 77:1°. This solution is the one that has given the most accurate 
results. It is easily obtained by taking methyl alcohol, standing 
at 833° by the alcohometer, and saturating it with sugar by the pro- 
cess which Numa Grav suggested to Payen. Since the solution is 
liable to alteration from loss of alcohol, it is best to test it before 
using it. When the degree is lower than required, it may be raised 
by adding more alcohol. If a certain volume V of alcohol and water, 
whose alcohometric degree is d is to be raised to D, with strong 
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alcohol of degree A, if the volume of the latter to be added is called 2, 
we shall have Vd + 2d = (V + 2)D, whence « = ——s Thus 
to raise 1000 c.c. of alcohol at 81 to 83°5 with alcohol of 92 per cent. 
where d = 81, D=83°5, V=1000, and A= 92, the volume of alcohol 
of 92 to be added is, « = ee =294le.c. If the addition 

5 
of alcohol has been too great, the degree may be diminished by add- 
ing water very gradually and stirring up the mixture with an excess 
of sugar. To ascertain the quantity of water the above formula may 
be used, but it must be noted that A = 0, and as both numerator and 
denominator have become negative quantities, the signs may be 
Vid — D) 

— 

Next in importance is the weight of commercial sugar to be taken 
for 100 ¢.c. methyl alcohol solution saturated with sugar. At first an 
arbitrary quantity may be taken and the result noted, which may be 
corrected by the following consideration. The lowering of the alco- 
hometric degree depends on the water and the soluble impurities con- 
tained in the sugar. If a certain weight of sugar is taken, say 
45 grams, the result by the alcohol process may be 91°5 per cent. of 
sugar. If the same sugar is tested by the optical saccharometer and 
yields 93 per cent. of sugar, it shows that the alcohol process has 
given too low a result, and this because the solution was too dense. 
The first result shows in the sugar 100 — 91°5= 8:5 of impurities 
and water, whilst it ought to be 100 — 93=7. To obtain 93 therefore 
45,47 
8°5 

After trying many experiments with solutions of different strengths, 
it was found that each solution required a different weight. For the 
saturated solution of 77°1° of the alecohometer, which is the standard 
solution employed by the author, the weight is 39°6 grams for 100 c.c. 
of the solution. Instead of using 100 c.c. the author for a long time 
used only 50 c.c. To be able to use a cylinder in which this volume 
would give indications, alcohometers had to be employed of small 
diameter. For 50 c.c. of standard solution the proper weight is 
19°8 grams, 7.e., half of the one for 100 c.c. This weight was obtained 
by calculation. Using this weight with 50 c.c. of standard solu- 
tion, 15 consecutive tests of raw and refined sugars were made, the 
results obtained showing that the difference between the percentage 
of pure sugar by the saccharometer and that by methyl alcohol was 
very slight, the greatest deviation being 0°7. If the operations are 
made at temperatures different from 15° C. or 60° F. the corrections 
can be made by using either of the tables of Gay-Lussac or those for 
the instrument of Tralles. Another correction for the variation of 
temperature relative to the volume of standard solution to be taken 
for a weight of sugar equal to 19°8 grams is given in the table— 


changed when x = 


a weight must be taken equal to = 37:05 grams. 


At 15°C. 20°. 25°. 30°. 35°. 40°. 
19°8 grams 19°7 19°6 19°5 19°4 19°3 
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_ The following table contains corresponding corrections for methyl 
alcohol of various strengths saturated with sugar :— 


Degrees of the 
alcohometer Degrees of Degree of the 
before saturation saccharometer Grams of sugar 
saturation. with sugar. (Ventzke). in 100 e.c. 
92°5 91°8 17 0°44 
83°5 771 13:2 3°43 
82°7 76°5 — -- 
81°5 75°0 — - 


Method of procedure in testing.—The sugar to be tested should not 
be weighed until everything is ready. The cylinder is filled with the 
standard solution to a line indicating 50 c.c., and 19°8 grams of sugar 
are weighed out. This is transferred to a mortar and the standard 
solution poured in; the whole is then ground until all lumps and 
large crystals are broken up. The contents of the mortar are now 
filtered into the cylinder and washed out with the filtered solution. 
The filtered solution is then tested with an alcohometer and a ther- 
mometer in succession. To the alcohometric degree, corrected for 
temperature, is added the difference between 100 and the alcohometric 
degree of the standard solution. This sum represents the percentage 
of sugar. D. B. 


Behaviour of Various Sugars with Fehling’s Solution. By 
F. Soxutet and others (Bied. Centr., 1879, 370).—Soxhlet questions 
the accuracy of the prevailing opinion, that under all circumstances 
5 mols. of copper are reduced in alkaline solution by one of sugar, and 
states that the quantity of copper reduced varies with the dilution of the 
Fehling’s reagent and the amount of the latter present in excess. In 
the early part of the titration a large excess is present, as is also the 
case when the oxide of copper formed is weighed, the liquid still 
remaining blue. Soxhlet, in common with the rest, finds it the best 
plan to keep two solutions, one of Rochelle salt and soda, and the other 
of copper sulphate, a sufficient quantity of each being measured out 
and mixed before each experiment. When a 3} per cent. solution of 
dextrose was used it was found that from undiluted Fehling’s solution 
5°05 mols. of cuprous oxide, and from diluted only 4°85 mols., are pre- 
cipitated by 1 mol. of sugar in titration. Similar differences are seen 
when the gravimetric method is used, 5°5 mols. and 4°85 mols. being 
reduced according as the Fehling’s solution was in large excess or only 
just so. As the amount of sugar is an unknown quantity, the same 
conditions cannot be exactly preserved during each experiment, and 
Soxhlet is therefore of the opinion that an accurate analysis by the 
gravimetric method is impossible. On the other hand, Marcker, 
Behrend, and Morgen hold that if certain conditions are maintained 
throughout, the analysis gives accurate results. They recommend 
using the same quantity of Fehling’s solution and the same volume of 
liquid in every experiment and calculating the result by means of an 
empirical table. Their method is as follows :—25 c.c. of each part of 
the Fehling’s solution is mixed with a certain quantity of sugar solu- 
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tion containing not more than 0°12 gram dextrose, and the whole made 
up with water to 100 c.c. and heated on a water-bath for 20 minutes. 
The cuprous oxide is then filtered off, washed with 300 c.c. of hot 
water, and reduced in hydrogen and weighed. 

From the various numbers obtained,.the authors have compiled the 
following table, by means of which the amount of sugar may be calcu- 
lated :— 


Reduced Cu. Dextrose. Reduced Cu..- Dextrose: 
mgrms. mgrms. mgrms. mgrms. 
196 111-1 152°5 80 
194°7 110 1444 75 
188°5 T05 135°8 70 
182°0 100 127°0° 65 
17571 95 1178 60 
1679 90- 108°2° 55 
160°4 85 98°3 50 


or the amount may be calculated by the formula— 
a = —19°26 + 2°689 b —0-006764 B,. 


where a is the copper and 6 the dextrose. 

The authors consider that by the use of the ‘above table the process 
gives very satisfactory results. 

Soxhlet has also found that the quantities of cuprous oxide obtained 
by reduction with milk-sugar vary in the same manner as with dex- 
trose, according to the strength of Fehling’s solution employed, from 
7°4 to 7°67 mols. of copper to 1 of milk-sugar. Rodewald and Tollens 
maintain, however, that accurate results are obtainable when certain 
precautions are taken,. the experiments being all carried out under the 
same conditions of volume, strength, &c.; under the conditions which 
they employ, 1 mol. of milk-sugar reduces 7°47 mols. of copper sulphate. 

J. 


K. C. 


Estimation of Acetyl by Means of Magnesia. By H. Scnirr 
(Ber., 12, 1531—1533).—This process has an advantage over the use of 
soda, inasmuch as magnesia seldom has a decomposing influence on the 
products of the reaction. The magnesia is prepared: by precipitating the 
sulphate or chloride with caustic soda, excess being avoided. 5 grams 
of the paste are boiled with 1 to 1°5 grams of the acetyl-derivative 
and 80—100 c.c. of water for four to six hours in a flask with inverted 
condenser. After the reaction is over, the liquid is evaporated to one- 
third of its volume and filtered, the magnesia is then estimated in the 
filtrate by the usual process, and from. its amount that of the acetyl can 
be deduced. 


Test for Phenylglyoxylic. Acid. By L. Cratsun (Ber., 12, 1505). 
—Concentrated sulphuric acid, added tea solution of phenylglyoxylic 
acid in benzene, gives a deep red coloration, changing to intense blue- 
violet. On addition of water, the colouring matter remains dissolved 
in the benzene and may be obtained by evaporation. The amides and 
ethers of this acid, as well as benzoyl cyanide, give the same reaction. 
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Metanitrophenylglyoxylic acid produces a carmine, and orthonitroben- 
-goyl cyanide a bluish-green colour, analogous to that produced by treat- 
‘ing isatin with benzene and sulphuric acid. ws 


Citrate of Iron and Quinine. By F. W. Frercuer (Analyst, 
-1879, 191—193).—-The author has applied the following modification 
of Paul’s method for testing quinine to the determination of the 
quantity and purity of the alkaloid in citrate of iron and quinine. 

20 grams of citrate of iron and quinine are dissolved in 50 c.c. of 
water, and shaken with excess of strong ammonia. The mixture is 
treated with 25 c.c. of ether, and shaken until the alkaloid-is dissolved ; 
the two liquids are separated, and the aqueous solution shaken with 
ether a second and third time. The ethereal washings are mixed 
together and evaporated to the consistency of a paste at the ordinary 
temperature, and finally dried at 120°. It is then weighed; the 
weight multiplied by 5 gives the percentage of alkaloid present. The 
alkaloid is converted into basic sulphate by adding the requisite 
quantity of acid. The weight of alkaloid multiplied by 30°86 gives the 
number of c.c. of decinormal H.SO, required. The liquid is heated 
until all the substance is dissolved, the solution allowed to cool spon- 
taneously, and the crystalline mass filtered through calico. The 
volume of the filtrate is taken, and to it 20 c.c. of ether and excess of 
ammonia are added, and the mixture well shaken. It is then allowed 
to stand for six hours, when, at the junction of the two liquids, crys- 
tals of cinchonine and quinidine will be found. These are collected on 
a weighed filter, dried at 120°, and weighed. 

The crystalline residue is dried at 100° and weighed, and the weight 
multiplied by 1:18 gives its value as crystallised sulphate of quinine. 

L. T. O’S. 

Iodic Acid as a Test for Morphine. By J. C. Bett (Analyst, 
1879, 181).—TIodic acid is shown by the author to be most unsatisfac- 
tory as a distinguishing test for morphine. Other organic bodies, such 
as ipecacuanha and guaiacum, reduce iodic acid with separation of 
iodine. And, moreover, the statement that the colour is not destroyed 
by ammonia in the case of morphine is incorrect. L. T. O'S. 


Nitric Nitrogen in Guano. By R. R. Tartock (Chem. News, 39, 
268—270).—The author was led by experiments made some years ago 
to believe that a large proportion, and in some cases nearly the whole 
of the nitrogen present in guano as nitrates was converted by the 
soda-lime combustion process into ammonia, and estimated as such, 
and the extent of this change he has since found to depend on the 
relative proportion of the organic matter to the nitrates present. 

He was surprised to find that it was the practice of chemists of 
large experience in such analyses to determine the ammonia as if. the 
nitrates present were not decomposed ; thus a much larger percentage 
of that substance would be represented than what really existed. 

When nitrates are heated with soda-lime, no ammonia is produced, 
but when heated with soda-lime in presence of organic matter am- 
monia is produced, and its quantity depends on the nature and propor- 
tion of the organic matter employed. The author experimented with 
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potassium nitrate in presence of different quantities of starch, sugar, 
camphor, albumin, and wood charcoal, and the following are some of 
the results obtained :— 


20 of starch to 1 of nitrate gave 50°74 per cent. of the nitric 
nitrogen as ammonia. 


3 of camphor to 1 of nitrate gave ...... 26°38 per cent. 
15 of wood charcoal to 1 of nitrate gave.. 11°56 - 
6 of albumin - = .. 49°94 - 
6 of sugar - je -- 63°35 ™ 
30 of sugar - - .. 97°40 2 


They vary somewhat, however, even with the same proportions of 
the same organic materials. 

The author criticises the various processes for estimating the nitric 
nitrogen in guanos, and concludes that Crum’s (Proc. Glasgow 
Phil. Soc., 1848, 162) is the best, the nitric acid being determined in 
the nitrometer as nitric oxide. It sometimes happens, however, that 
a little free nitrogen is evolved at the same time, by the action of 
the strong sulphuric acid on nitrogenous organic matters. This can 
be determined by introducing a warm solution of ferrous sulphate into 
the nitrometer, which absorbs only the nitric oxide present. The 
author has not yet arrived at a satisfactory solution of the qnestion. 

Tatlock’s results (Chem. News, 39, 281) are criticised by B. J. 
Grosjean. He says that he published (cbid., 25, 205) some results on 
this subject, in which he drew attention to the conversion of nitric 
nitrogen into ammonia by the soda-lime process, but this fact is stated 
both in Fresenius’s ‘Quantitative Analysis” and in Church’s 
“Laboratory Guide.’? The author described encouraging results for 
the conversion of all the nitric nitrogen into ammonia by the combus- 
tion of nitre with sugar and iron filings. His best results were 
obtained by mixing the nitre with a caustic alkaline solution in a re- 
tort, adding iron filings, and distilling the mixture to a pasty mass, 
which was allowed to cool, powdered, mixed with soda-lime, and a 
combustion made to determine the residue of the organic nitrogen. 


W. T. 


Perchloric Acid. as a Test for Alkaloids. By G. Fraupe 
( Ber., 12, 1558—1560).—Perchloric acid of sp. gr. 1:13—1-14 has no 
action on quinine, quinidine, cinchonine, cinchonidine, morphine, 
codeine, papaverine, veratrine, caffeine, atropine, nicotine, nor conine. 
When boiled with brucine, it gives a dark-sherry colour, with strych- 
nine a reddish-yellow, and with aspidospermine an intense red. Iodic 
anhydride and sulphuric acid give with brucine an intense orange- 
yellow; morphine, deep violet, then orange brown; and curarine, 


pink. These reactions are suitable as lecture experiments. 
W. R. 


Koettstorfer’s Process for Butter Analysis. By G. W. WicNER 
(Analyst, 1879, 183).—The author points out that for the analysis of 
samples of genuine butter this process may be used, but in cases of 
doubt, a complete analysis should be made. L. T. O'S. 
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Coefficients of Expansion of Butter, Lard, Fats, &c. By 
G. W. Wiener (Analyst, 1879, 183—185).—By comparing the sp. gr. 
of butter and lard fat, &c., at different temperatures, the coefficients of 
expansion have been determined. 

Butter fat between 100° and 212° F., has the coefficient 0°0434 per 
degree F. Between 150° and 190° the coefficient is slightly greater 
than this number, but remains the same for all other temperatures. 

Lard Fat and Butterine.—The coefficients of expansion of these two 
bodies are almost identical, that of lard fat being 0°0420 per degree F. 

L. T. O’S. 

Specific Gravities of Fats, Resins, &c. By H. Hacer (Pharm. 
J. Trans. [3], 10, 287).—The fat is melted, dropped into a flat vessel 
containing alcohol, in such a manner that the point from which the 
drops are allowed to fall is not more than three centimeters distant from 
the surface of the alcohol, and that each drop is allowed to fall on a 
different spot. The fat globules thus deposited are then removed toa 
liquid, consisting of either alcohol, water, or glycerol, or mixtures of 
these, until after careful stirring and reduction or increase of the 
density, by the addition of one or another of the above liquids, the fat 
globules are held in equilibrium in any part of the liquid. The sp. 
gr. of the latter is then determined, and this of course at the same 
time represents the sp. gr. of the fat. Many of the following sp. gr.’s 
may be used as criteria for distinguishing the various bodies investi- 


gated :— 
Sp. gr. at 15—16°C. 


Butter fat, clarified by settling 0°938—0°940 
A several months old 0°936—0-937 
Artificial butter 0°924.—0°930 
Hog’s lard, fresh ‘0-931—0°932 
a 0°940—0°942 
Beef tallow 0°925—0-929 
Sheep’s tallow 0-937—0°940 
Beef and sheep’s tallow, mixed 1:1.... 0°936—0°938 
Butter of cacao, fresh 0°950—0°952 
0°945—0°946 
0°938—0°939 
Expressed oil of nutmegs 1:016—1°'018 
Ditto, extracted with CS, 1:014—1°015 
Ditto, crystalline 0°965—0 966 
Stearic acid, melted, and in drops 0-964 
a crystalline 0:967—0:969 
Wax, yellow 0°959—0 952 
African 0-960 
yellow and resin, 1:1 0°973—0°976 
» and paraffin, 1:1 0°916—0°919 
a » and yellow ceresin,2:1 .. 0°942—0°943 
Ceresin, yellow ; 0°925—0:928 
Wax, Japan 0°977—0'978 
‘ie 5» very old 0:968—0°970 
white, very old and true 0:963—0°964 
0°916—0°925 
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Sp. gr. at 15—16° C 
Wax, Japan, new, and stearicacid, 1:1.. 0°945 
Wax, sp. gr. 0°963, and stearic acid, 
sp. gr. 0°963, mixed, 1:1 
Ceresin, very white, pure 0°905—0°908 
““ white 0°923—0°924 
Araucaria wax 0-990 
Resin (fir. pine), yellow, transparent .. 1°083—1-084 
»»  Whitish, opaque 1:044—1°047 
Shellac, light-coloured 1:113—1°114 
Dammar, old 
Copal, East and West Indian 
Benzoin, Siam 
= Borneo 1:165—1:170 
Guaiac resin, pure 1°236—1°237 
Amber 1:074—1-094 
Sandarac 1:038--1°044 
Mastic 1:056—1-060 
1:231—1°2382 
D. B. 

Testing Drugs. By L. Sresoup (Analyst, 1879, 190—191).—The 
method for the detection of mineral adulteration in flour by means of 
chloroform (C. Himly, Year Book of Pharmacy, 1877) may be ap- 
plied for the same purpose to drugs. The powdered drug is shaken 
with chloroform when the mineral matter sinks to the bottom, and in 
the cases of acacia, tragacanth, starches, myrrh, Barbadoes aloes, 
jalap, saffron, cinchonas, nux vomica, mustard, white pepper, capsi- 
cum, and guarana, the drugs float on the top. By pouring the chloro- 
form off, the lower stratum of mineral matter may be collected and 
weighed. 

In some cases, however, such as gamboge, scammony, opium, Socotrine 
aloes, liquorice root, ginger, colocynth, coussa, ipecacuanha, cinnamon, 
and cardamoms, a portion of the drug sinks with the mineral matter. 
The test may, however, be applied qualitatively, since adulteration 
may be detected by a careful inspection of the sediment. 


L. T. O'S. 


Testing Malt. By W. Scnutrze (Bied. Centr., 1879, 375—377). 
—-Malt is usnally mashed at from 70° to 75° C.: the author finds, 
however, that the yield obtained at this temperature is always smaller 
than when the mashing takes place at 60°, 65°, or 70°. The extract is, 
however, much more ° quickly produced at the former temperature, 
only 20 minutes being required at 70° as against 18°5 hours at 60°. 
No more extract is obtained after the starch has been converted into 
maltose and dextrin, and it is therefore unnecessary to continue the 


mashing longer. J. K. C. 
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Technical Chemistry. 


Production of Photographs exhibiting Natural Colours. By 
W. W. Asney (Chem. News, 39, 282).—The author suggests that 
the natural colours in the photographs exhibited by Becquerel last 
year are produced by the oxidation of the silver compounds em- 
ployed, and are not due to interference. 

He has photographed the solar spectrum on silver plates, and on 
compounds of silver held in situ by collodion, in both of which, the 
spectrum has imprinted itself approximately in its natural colours. 
In the former, the image is the brighter, but in the latter the spectrum 
can be seen both by transmitted and reflected light. The colouring 
matter seems to be due to a mixture of two different sizes of molecules 
of the same chemical composition, one of which absorbs at the blue 
and the other at the red end of the spectrum. The author believes it 
will be possible to preserve the colours unchanged when exposed to 
ordinary daylight. eo 


Action of Phenol Vapour on Organic Matter at High Tem- 
peratures. By C. v. Tuan (Annalen, 198, 273—289).—As the 
result of a series of experiments on a process for disinfection used in 
the Hungarian Custom House, it is shown that although exposure to a 
temperature of 137° for three hours retards the development of 
organic germs, it is incapable of destroying them. If, however, the 
germs are subjected to the action of the vapour of phenol at 137°, 
they are completely destroyed. The articles to be disinfected are 
placed in a leaden chamber (containing phenol), which is provided 
with an outer jacket. The apparatus is heated over a fire, and by 
means of an ingenious arrangement, the pyrometer which registers the 
temperatures rings an electric bell when the temperature exceeds 
137°. By opening dampers in the outer jacket, the temperature can 
be rapidly cooled down to 137°, when the bell will cease ringing. 

Written and printed matter, linen, cotton, quilting, lace, white and 
coloured silk and woollen materials, raw wool, and plain and lacquered 
leather, were exposed to this treatment without any deleterious effects, 
excepting tne white wool, which acquired a yellowish tint. 

Chamois leather is rendered friable by exposure to phenol vapour. 


W. C. W. 
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Antiseptic Action of Acids. By N. Srusmr (J. pr. Chem. [2], 
19, 433—444).—The presence of so small a proportion as 0°5 per cent. 
of hydrochloric, sulphuric, phosphoric, acetic, or even of butyric acid 
is sufficient for antiseptic purposes. Phenol is somewhat less active, 
whilst lactic and boric acids are much less active, 4 p.c. of boric acid 
being insufficient to prevent putrefaction. 

The experiments were made simultaneously with meat and with the 
pancreas of the ox, in both cases suspended in water, and without ex- 
ception decomposition occurred sooner in the case of the pancreas. 
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There was fungoid growth but no Bacteria, when using 0°5 p.c. sul- 
phuric acid, 1:0 p.c. phosphoric, 2 and even with 4 p.c. lactic acid. 

The author discusses the question whether the acidity of the gastric 
juice is of itself sufficient to maintain the healthy action of the 
stomach, and he inclines to the affirmative opinion, as he found that 
0:25 p.c. of hydrochloric acid, about the normal quantity in the 
stomach, was sufficient to prevent putrefaction for 24 hours in the 
tissues of meat and ox-pancreas, and when putrefaction did occur, the 
solution was no longer acid, but neutral. 

As antiseptics, dilute solutions of acid salts would be no doubt as 
active as the acids, for G. Glaser has lately shown that in this respect 
aluminic acetate is equal to acetic acid. A. J. C. 


Antiseptic Action of Pyrogallol. By V. Bover (J. pr. Chem. [2], 
19, 445—461).—From a number of experiments it has been found that 
an aqueous solution containing 1—1} p.c. of pyrogallol, will preserve 
meat for a month free from micro-organisms and bad smell, and that 
a 2—21 p.c. solution will arrest decompositicn in putrefying sub- 
stances, and prevent alcoholic fermentation of grape-sugar. In this 
latter respect H. Kolbe and E. v. Meyer state in a note that they have 
already shown that it is far less active than salicylic acid (J. pr. Chem. 
[2], 12, 151). 

It also arrests the movements of Bacillus subtilis and the formation 
of mildew. For many antiseptic purposes, such as wound dressings, 
pyrogallol, it is suggested, may be substituted with advantage for 
phenol. 

It is a question whether the antiseptic action of pyrogallol is due to 
its power of absorbing oxygen or to some other property which may 
be common to all the aromatic phenols. A. 


Spontaneous Oxidation of Manganous Oxides with refer- 
ence to the Manganese-recovery Process. By J. Post (Ber., 12, 
1537—1542).—The author’s experiments were made ona small scale in 
ordinary evaporating basins, and relate to the influence of “ whipping,” 
addition of soap, and to the use of soda or lime in the recovery of 
manganese. The only noteworthy result he obtained is, that a slight 
excess of caustic alkali gives a larger yield of manganic oxide than a 
slight excess of lime, and that a large excess of alkali, whether lime or 
soda, has no corresponding influence on the proportion of manganese 
oxidised. W. R. 


Some Analyses of Iron. By S. Kurn (Chem. News, 39, 281).— 
The author states that in many cases the analysis of iron or steel is 
not a criterion of the quality of the metal; thus a sample of boiler 
plate which he analysed and found to contain silicon 0°010 per. cent., 
manganese 0°120, sulphur absent, phosphorus a trace, copper 0°028, 
was found to be of inferior quality by the mechanical tests. This 
the author attributes to the rolling of the metal having been badly 
conducted. We Bs 
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Separation of Phosphorus and Iron especially with reference 
to the Manufacture of Steel. By T. Brain (Chem. News, 40, 
150—152, and 160—163).—The first part of the paper contains a 
review of the various processes which have hitherto been proposed 
with this object, and whichare well known. With regard to Krupp’s 
or Marje’s process for dephosphorising pig-iron by means of the oxides 
of iron and manganese, some data are given, from which it is probable, 
although it has not yet been proved experimentally, that mangani- 
ferous iron will work more favourably still than pig-iron. Another 
point which has not yet been settled is whether it will be possible by 
addition of a siliceous pig to fit the refined metal for the Bessemer 
process, for which, as at present constituted, it is not suitable, since 
the dephosphorising process also eliminates the silicon. 

In discussing the Thomas and Gilchrist process, the author mentions 
that, although it must be admitted that all the initial difficulties have 
not been entirely surmounted, it is obvious that the great problem as 
to the dephosphorisation of iron is solved, and that nothing more is 
wanting than the rapid and effectual removal of the minor difficulties. 
Briefly the process consists of the following points:—1l. A durable 
basic lining. 2. The addition of basic materials. 3. Removal of 
phosphorus by blowing after the carbon has been eliminated. As a 
set-off against the objections as to the cost of the new process may be 
considered the utilisation of the large deposits of phosphoretic ores in 
this and other countries, which may be so much more cheaply worked 
and delivered to the works than hematite ores from distant countries, 
and the prolongation of the lease of life of inland iron-producing 
districts in all countries, which have their own coal and ironstone. 

D. B. 


Bleaching-Sugar Syrups by Ozone. By A. R. Leeps (Chem. 
News, 40, 86).—The first specimen operated on was of syrup, which 
had undergone but one filtration, and was of a brownish-yellow 
colour. At the close of the bleaching with ozone, the syrup was of a 
faint straw colour, and of slightly acid reaction. A second trial was 
made with a syrup which had been twice filtered, but still retained a 
strong yellow tint. 20 c.c. of the syrup was introduced into a 
Geisler absorption apparatus, and a slow current of oxygen, ozonised 
to the extent of 24 mgrms. ozone per litre, passed through it for 
several hours. When about 100 mgrms. ozone had been brought into 
contact with the syrup, it had become almost colourless and almost 
neutral in reaction. 

As determined by Behr, the filtered syrup when it came from the 
refinery contained, in 100 parts, 50 parts of dry substance and 
40 parts of dry sugar. The alteration in the course of bleaching is 
seen in the following table :— 


Effect of Ozone upon Filtered Syrup. 


Dry substance contains :— Unbleached. Bleached. 
Cane sugar (by polariscope).. 79°7 per cent. 80-0 per cent. 
Inverted sugar 12°7 i 12°7 ™ 

D. B. 


TECHNICAL CHEMISTRY. 75 


Experiments on Creaming. By W. Kixcuner and others (Bred. 
Centr., 1879, 377—381).—As the result of numerous experiments, 
Kirchner comes to the conclusion that pans made of tin are better 
than wooden pans for the cream to rise in. The other authors have 
experimented on the cooling of the milk by various processes before 
churning, and find that a larger yield of butter is usually obtained 
when the milk has been cooled by ice. J. K. C. 


Experiments on Churning. By Winker (Bied. Centr., 1879, 
382).—The author sums up the results of his investigations as 
follows :—The more carefully the cream is skimmed off, that is, the less 
milk it contains, the lower the temperature of churning required, the 
number and swiftness of the turnings remaining the same; or in 
other words, so much the more quickly will the butter separate at the 
same temperature and quickness of churning. J. K. C. 


A New Method of Preparing Methyl-violet. By H. Hassey- 
camp (Deut. Chem. Ges. Ber., 12, 1275—1276).—When a mixture of 
one part of benzenesulphonic chloride and two of dimethylaniline is 
heated on a water-bath, a blue coloration is produced, which gradually 
becomes more intense, and after some hours the whole is converted 
into a viscous dark-coloured mass. The colouring properties of this show 
it to be methy]-violet. Further, when the product is boiled with water, 
the presence of an oily liquid was observed, which had the characteristic 
odour of phenyl sulphide. The reaction, therefore, takes place as 

C,H, 


follows: —C;H;.S0,Cl + 3C,H,NMe, = (MeNCH):CC | | 
Me 


2H.0 + C,H;.SH. Benzenesulphonic chloride and methpitipheny 
amine appear to yield diphenylamine blue. ee 


Transferring Lightfoot-black from one Fibre to Another. 
By J. Wotrr (Chem. News, 40, 59).—Lightfoot-black dissolves in a 
strong aqueous solution of aniline hydrochloride, but incompletely, and 
with a deep greenish-black coloration. The solution obtained in this 
way mixes with hot water, producing a black-violet liquid, which dyes 
cotton, wool, and silk ofa grey tint. Even the Lightfoot-black on the 
fibre dissolves in a strong solution of aniline hydrochloride. Some 
time ago the author dyed a Jarge quantity of China grass yarn with 
Lightfoot-black, by soaking the yarn thoroughly in a strong solution 
of aniline hydrochloride and potassium chloride. A small quantity of 
that yarn treated lately with a strong solution of aniline hydrochloride 
produced a dark greenish-black solution, whilst the remaining fibre, 
after washing and drying, showed a dark greenish-grey colour. The 
greenish-black solation mixed with water dyed cotton a beautiful 
bluish-grey, and wool and silk a blackish-grey, showing that this 
colouring-matter itself has a very great affinity for the fibres, without 
being produced on tke fibre as in the Lightfoot process. The shades 
thus produced on wool and silk are not bright, proving that the 
Lightfoot-black process is unable to produce fine black shades at all 
on these animal fibres. The solutions obtained in the above manner 
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contain too much acid and comparatively small quantities of colouring- 
matter, so that it is very difficult to dye a deep black with them. 

As far as the author knows, this is the first case of transferring 
Lightfoot-black from one fibre to another. 

If the solution of Lightfoot-black in aniline salt solution is neu- 
tralised with caustic soda and boiled until all aniline is driven off, a 
greyish-black powder remains in a light brown-coloured slightly 
alkaline liquid. The powder filtered from the liquid and washed on 
the filter with boiling water, consists of two different colouring 
matters; the one dissolving with a bright red colour in boiling water 
acidulated with hydrochloric acid, and dyeing cotton and wool of a 
dull-red shade, which by washing with clear water turns reddish- 
brown, and by soaping, clear brown; the other consisting of a dark 
blue-black powder, insoluble in neutral and acidulated water. This 
is another proof that Lightfoot-black consists of two colouring matters 
—one dark blue, the other brown. D. B. 


Aniline Blacks. By J. Woirr (Chem. News, 39, 270—273; and 
40, 3—6).—The author divides aniline blacks into two series, those 
which are produced in or on the fibre, and those which are first manu- 
factured and afterwards applied to the fibre by the usual process of 
dyeing. 

"The first was invented by J. Lightfoot, of Accrington, in 1866, and 
are extremely well adapted for printing black on vegetable tissues, but 


all attempts to use this process for dyeing have proved more or less 
unsatisfactory, owing mainly to the difficulty of evenly distributing 
the colour, and for silk and wool dyeing this difficulty becomes still 
greater. The basis of the method usually employed to dye by this 
process is to soak the yarn or woven fabric in aniline hydrochloride, 
with or without free aniline, and potassium chlorate, with or without 
the addition of other, especially metallic compounds, and afterwards 
to expose the goods to the air in a warm room until they are changed 
toa dark green colour. They are then passed through a warm bath of 
soda, which develops the black im a short time, or they are passed 
through a bath of chrome and hydrochloric acid, which produces a 
much deeper and finer black, which does not turn green. 

The Lightfoot blacks can be divided into (1) those which turn 
green and (2) those which remain black on exposure to the air. The 
first are the common and the second the oxidised Lightfoot blacks. 
The shades of these series of blacks run from blue of different shades 
of grey, and of brown-black to black-brown. The first link of these 
series is the blue invented by the late F. Crace-Calvert, and obtained 
by the action on aniline hydrochloride of a smaller quantity of potas- 
sium chlorate than that required for the black with use of ferrous 
sulphate to moderate the oxidation. 

The aniline blacks are mixtures of at least two distinct colouring 
matters, the one a very deep blue, the other browns of different 
shades. The less toluidine the aniline contains, the bluer will be the 
black produced by this process; hence it would appear that the brown 
colouring matter is derived from the toluidines. Again, from their 
ability to increase the strength of the oxidation, copper, cerium, vana- 
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dium, and other metallic compounds, even in very minute quantities, 
have the property of deepening the dark blue-black to a very fine blue- 
black. Little is known respecting the chemical constitution of the 
Lightfoot black; Reinbeck says it is a powerful violet-black base 
forming with acids green-coloured compounds. Maller gives to the 
black the formula C,,H,,N.Oy,, but on account of the large proportions 
of hydrogen and oxygen the author considers it an improbable one. 
A more trustworthy elementary analysis by Goppelsrceder leads to the 
formula C.,H.)N, for the common Lightfoot black, which he interprets 
as = 4(C,H;)N. The chemical constitution of the oxidised black he 
represents as (C,H;N),O, and of the reduced common black as 
HN(C,H;).N(C.H;).N(CeH;).(C;H;)NH. With potassium-hydrogen 
sulphate he produces naphthalene pink from this black, thus, 5C.,H2»N,4) 
+ 16HKSO, = 8N + 16H.0O + 8850, + 4 of naphthalene pink, 
CyH-,N3. 

Another chemist, by treatment of Lightfoot’s black with aniline, has 
obtained a fine aniline pink of the formula C;,H;,N;. 

All these formule of aniline blacks show that they are the products 
of powerful oxidation taking place simultaneously with considerable 
condensation. Another interpretation of these results may be given, 
supported by the production of naphthalene pink above mentioned, 
and by the property the black has of forming substitution-products 
with aniline, such as aniline pink, (CsH;).(NH),(CsH,)2. The oxidised 
Lightfoot black (C,;H,.NH).O(C,H;.NH),. The reduced Lightfoot black, 
H.N.(C.H,)2(NH)2(CsHy)2.N He. 

In the aniline blacks which are manufactured first, and then applied 
to the cloth or yarn, there are two, known by the commercial names 
“indulin ” and “nigrosin,” The latter name was given to a product 
invented by the author in 1862. He also discovered the first link of 
the indulin series in 1865, by treating the bases of magenta refuse with 
aniline and acetic acid. The spirit-soluble indulin thus produced was 
converted by sulphuric acid into water-soluble indulin, fraudulently 
called by some firms “ nigrosin.” 

Indulin may be manufactured by several methods. 

(1.) From magenta refuse, which is treated with boiling water 
acidulated with hydrochloric acid, to extract completely the salts of 
mauvaniline, rosaniline, and chrysaniline, and to leave the violaniline 
salt undissolved, which is then decomposed with impure caustic soda. 
10 parts of the impure violaniline thus left are treated with 6 parts of 
commercial acetic acid (of the equivalent 120), and 20 parts of “aniline 
for blue,” and heated to between 140° and 160°, as long as ammonia 
is given off and until the mass dissolves and gives the desired shade, 
in alcohol acidulated with acetic acid. Caustic soda is then added in 
sufficient quantity to neutralise the 6 parts of acetic acid, and the 
liberated aniline is driven off by steam. The indulin base thus ob- 
tained may then be separated from the soda acetate solution and 
dried. To convert it into the water-soluble form, 1 part of the base 
is introduced slowly into 3 or 4 parts of sulphuric acid of 66° B., heated 
to 100°, and kept agitated; the acid solution is then heated at 120— 
140° for about five hours until a sample when taken out, washed with 
water, and treated with ammonia at 60° or 70° dissolves quickly and 


ABSTRACTS OF CHEMICAL PAPERS. 


completely. When the process is finished, the whole is washed with 
water, filtered, and boiled with sufficient soda solution to dissolve and 
form a neutral salt with it. The solution is then evaporated, and the 
residue, which is the water-soluble indulin, is dried at a temperature 
not exceeding 70°. Ammonia is sometimes used instead of soda. 

Another way of preparing indulin is by heating 10 parts of pure 
aniline with 20 of syrupy arsenic acid at 185° or 190°, until it forms 
on cooling a dull, yellowish, bronze-ccloured, brittle substance, which 
is composed principally of violanilin. Caustic soda is added to the 
fused mass, to combine with the arsenious and arsenic acids, the free 
aniline driven off by steam, and the base after being powdered and 
dried is converted by aniline and acetic acid into indulin in the man- 
ner described. 

It may also be prepared by a number of different methods based on 
the action of suitable oxidising or dehydrogenating agents, such as 
chlorine, nitric acid and its compounds, on pure aniline or suitable 
aniline salts at a temperature of 185° to 190°. The author gives equa- 
tions in explanation of these reactions. 

In the most soluble indulin blues, the triphenyl-violaniline predo- 
minates in quantity, but in many, the mono- and di-phenyl-violaniline 
and mauvanilines accompany it. Thus indulin may be principally 
triphenyl-violaniline hydrochloride. 

By treating these bases with sulphuric acid, they are converted into 
the corresponding conjugated acids, from which salts may be obtained 
by neutralisation. Thus there may be formed sodium triphenyl- 
violaniline monosulphonate ; and the di-, tri, and tetra-sulphonates 
may also be obtained. The monosulphonates are insoluble in water, 
the disulphonates are sparingly, and the tri- and tetra-sulphonates 
easily soluble. The alkaline salts of all are easily soluble. 

These, together with the phenylated mauvanilines, form the prin- 
cipal constituents of water-soluble indulins; they sometimes, how- 
ever, contain nigrosin-sulphonic acids and their salts. 

Spirit-soluble indulin dyes wool, silk, and cotton of different shades 
of grey. In dyeing, the acidulated alcoholic solution is added to an 
acidulated cold bath, the goods to be dyed are immersed, and the 
whole heated to the boiling point and kept there until the desired 
shade is obtained. 

Spirit-soluble indulin dissolves at 115° in 2 to 3 parts of its weight 
of glycerine acidulated with 5 per cent. of hydrochloric acid, but 
dyeing with these products is not satisfactory, owing to the liability 
of their separating from solution and rendering the dyed shades un- 
even. 

The water-soluble indulins dye fabrics of good light and dark shades 
of grey, even approaching black, but the blacks are not satisfactory 
either in colour or “ fastness.”’ 

The third series of aniline blacks is the one of which nigrosin is a 
link ; they are used for dyeing blacks and greys on wool, silk, and 
leather. They resist well the action of light and air, and their alco- 
holic solutions are employed with varnish producing oils and resins 
for making black varnish. 

Nigrosin was first manufactured by heating a mixture of 44 parts 
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of aniline, 20 of stannous chloride, and 11 of nitrobenzene during 
four hours at 190°, and afterwards at 220° or 230° for five to eight 
hours more, until a sample poured into water gives to the latter a pale 
yellcw coloration. At this point, the unaltered aniline in the “ melt” 
was driven off by a current of steam. The “melt” separates from 
the condensed steam, and when powdered and dried constitutes the 
nigrosin of commerce. The author soon found that the presence of 
stannous chloride was unnecessary, and assuming that the nitroben- 
zene acted simply as an oxidising agent, he made experiments, and 
found that by the action of arsenic acid on a mixture of aniline and 
aniline salt, a fine nigrosin could be produced. In trying to make the 
water-soluble nigrosin from a product produced from aniline contain- 
ing toluidine, a brown-yellow extract was obtained by boiling with 
water acidulated with hydrochloric acid, and no nigrosin was dis- 
solved, but when boiled with fresh quantities of acidulated water the 
brown-yellow substance was ultimately removed, and then the nigrosin 
became soluble. 

In the first stage of the process in the production of nigrosin, viol- 
aniline is produced, and at this stage a mixture of violaniline and 
aniline salts remains. When these are heated at 220° or 230°, the 
colour of the melted mass changes gradually from violet-blue to dark 
blue, and later on to greenish-black, whilst ammonia is formed. Tri- 
phenylviolaniline (the base of spirit-soluble indulin) when heated with 
aniline salts as above described, yields also nigrosin in both the 
soluble and insoluble form, but without the formation of ammonia. 

Pure nigrosin is prepared by heating 22 parts of pure aniline hydro- 
chloride with 10 parts of pure syrupy arsenic acid (containing 70 per 
cent. of dry acid) for four or five hours at 190° in glass or enamelled 
iron vessels, the liquid being agitated from time to time, and after- 
wards heated at 220° to 230° until a sample when drawn off dissolves 
with a faint yellew colour in boiling water. The unaltered aniline is 
liberated with soda, and it, in company with diphenylamine, is re- 
moved with a current of steam; the remaining nigrosin base is 
washed with boiling water, then dissolved in boiling water acidulated 
with excess of hydrochloric acid, and precipitated with soda. The 
precipitated nigrosin is collected on a filter, washed, and again dis- 
solved in acidulated boiling water, and when cold is precipitated by 
adding common salt. It is further purified by dissolving it in boiling 
water, filtering, and allowing it to cool, when the nigrosin separates, 
the process being repeated several times. Nigrosin has a blue colour 
if pure aniline is used, but if toluidine is present even in small quan- 
tities, the black shades of nigrosin are obtained. The author found 
the formula for the pure nigrosin base to be Cz,H2;N;, and for 
nigrosin itself, C3.H,;N,C1H, but this is also the formula for triphenyl- 
violaniline, the conversion of the one into the other being brought 
about by intramolecular change. 

By dry distillation, nigrosin yields substances belonging to the de- 
rivatives of di- and tri-phenyl-diamine, whilst triphenylviolaniline 
yields diphenylamine and aniline, and from this the author infers the 
difference in the molecular constitution of these two bodies. 

Pure blue nigrosin dissolves in water, producing a dull blue solu- 
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tion, becoming brighter and greener on the addition of hydrochloric 
acid. It possesses a remarkable blood-red fluorescence, and all the 
blue and black nigrosins have this property more or less, and some 
so strongly that when so little is dissolved in water that no colour can 
be seen by transmitted light, the solution has the appearance by re- 
flected light as if particles of bright metallic copper were moving 
about init. The nigrosins dye yarns and goods slowly and evenly of 
blue, or blue-black colours, which when deep enough will stand light, 
air, and soap well, but not the fulling process. 

The following mixtures treated in the manner above described, in 
which aniline salts and arsenic acid are made to react on each other, 
produce the different shades of blue and black nigrosins. 

60 parts of pure aniline hydrochloride, and 10 parts of pure nitro- 
benzene, yield a dark blue dyeing nigrosin, whilst the same mixture 
with 1 part of cuprous or cupric chloride added to it yields a fine 
blue-black. 

60 parts of aniline hydrochloride (prepared from aniline containing 
2 per cent. of toluidine) and 10 parts of nitrobenzene (made from ben- 
zene containing 2 per cent. of toluene) yields a blue-black dyeing 
colouring matter, which by addition of certain metallic compounds 
(such as cupric chloride) is much deepened. 

In the manufacture of nigrosins, the careful regulation of the tem- 
perature is of great importance, otherwise a considerable quantity of 
bye-products would be formed. 

The nigrosins are slightly soluble in weak boiling alkaline solutions, 
easily soluble in benzene, petroleum, and certain oils, especially when 
alkaline, with a bright purple colour, and when acid, with a fine green- 
blue shade. Oxidising agents convert nigrosins on the fibre into dull 
and reddish-grey violets, whilst reducing agents render them colour- 
less, forming leuco-nigrosins. Nitric acid, even of 1°5 sp. gr., has 
very little action on these colouring matters. The author gives 
formule showing the typical relations which he assumes to exist 
between nigrosin and Lightfoot black. 

Nigrosin is specially well adapted for dyeing silk a fine black 
colour without injuring the gloss of the fibre or increasing its weight 
more than a few per cent. We Bs 


Production of the Red Colour in Salting Meat. By A. Harr- 
DEGEN (Bied. Centr., 1879, 478).—Salt added in large quantities pre- 
vents the appearance of the red colour, but if it is applied a little at a 
time, and the meat is afterwards smoked, a better red is obtained. 


J. K. C. 
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Emission Spectra of Haloid Mercury Compounds. By B. O. 
Peirce (Ann. Phys. Chem. [2], 6, 597—&99).—The emission spectra 
were obtained by passing the electric current through a Geissler tube 
containing a small quantity of the salt; when the salt is warmed with 
a Bunsen burner, the mercury spectrum is seen, and as the heat is 
increased bands appear which differ according to the salt employed. 

The measurements were made with a Steinheim spectroscope, the 
scale of which corresponded as follows with the lines of the spectrum : 
Si + 81, Na — 100, Hgy — 102°9 and 103°8, Bae — 111, Hge — 114, 
Sr8 — 157, Hg8 — 176, Hgé — 138, Hge — 207. 

When mercuric chloride was used, a band appeared at 1084 — 1004. 
The edge of this band was sharply defined on the less refrangible side ; 
but when the salt was strongly heated, a continuous spectrum was 
observed, stretching for some distance on the more refrangible side. 

Mercurous chloride gives the same band, whence it is argued that 
mercurous chloride is dissociated. 

Mercuric bromide gives a band between 131 and 135; mercuric 
iodide a band between 168 and 172. It is remarked that the bromide 
band is exactly half way between that of the chloride and that of 


the iodide. F. D. B. 


Smoke of an Electric Lamp. By B.S. Proctor (Chem. Nevs, 
39, 283).—At the Newcastle-upon-Tyne Chemical Society Mr. J. W. 
Swan exhibited an electric lamp on the incandescent principle, in 
which the current had to pass through and heat a cylinder of carbon 
placed between two platinum conductors; this arrangement was 
placed in a vacuum in a glass vessel, and as the current was too strong 
the carbon cylinder broke down. 

The author examined the glass which enclosed it, and found the 
inside covered with a sooty deposit which, under a j-inch micro- 
scopic objective, appeared nebulous, with some bright specks of plati- 
num here and there. The platinum supports were also covered with the 
black deposit, which burned off easily on being heated to dull redness. 
A piece of the glass was treated with aqua regia, and platinum and 
iron were found in the solution. It is possible that the platinum 
particles were scattered about by the disruptive discharge, which fol- 
lowed the breaking down of the carbon cylinder, Ww. 3. 


Thermochemical Investigation of the Oxides and Acids of 
Nitrogen. By J. THomsen (Ber., 12, 2062—2065).—In order to 
calculate the heat of formation of the oxides of nitrogen, the following 
values were determined by experiment :— 
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Reaction. Heat of formation. 
N. +H, + 0. = NH,NO, 64950 units 
N.O, + O. = N.O, 


Oxidation ofan aqueous solution of N.O,. N,O,Aq + O = + 18320 
From these data, the following results were obtained, which differ 
considerably from Berthelot’s determinations (Ann. Phys. Chem. [5], 


6, 178) :— 


Berthelot. Thomsen. 
— 18320 units 
N, ee _ 86600 units — 72790 
—51800 _,, — 36460 
— 33650 
— — 18140 
N2 + O; + Aq —14800 ,, + 180 


The following table shows in columns I and II the heat of forma- 
tion of the anhydrous nitrates; in I by the direct union of their 
elements, and in II according to the equation M’, + O, + N.Q,. 
Column III shows the heat of solution of these salts :— 


Nitrates of | a i, Fit. 
Potassium.... 104660 242960 — 17040 
i 226500 — 10060 
Tiithium .... ) 227240 + 600 
Thallium .... : 120300 — 19940 
Silver 13920 61480 — 10880 
196100 229750 — 9400 
Strontium... 190210 223860 4620 
Calcium 173590 207240 3959 
Lead 75860 109510 7610 
Sr + O, + N.O, + 4H,O 231540 12300 
a > + — + 4H.O 218440 — 7250 
124870 — 5040 
214530 — 4220 
142180 — 5840 
124.720 — 7470 
123330 — 4960 
96950 — 10710 


w. &. W. 


Thermochemical Research on the Carbonates. By J. 
Tromsen (Ber., 12, 2031—2032).—The heat evolved in the formation 
of the following anhydrous carbonates by the combination of carbonic 
oxide, oxygen and the metal, is given in column I; the heat evolved 
by the combination of carbonic acid with the metallic oxide is shown 
in column III. For the sake of comparison the heat of formation 
of the corresponding anhydrous sulphates from metal, oxygen and 
sulphurous anhydride is given in column II. 


GENERAL AND PHYSICAL CHEMISTRY. 


Carbonates and 
sulphates. I. II. 


250940 273560 
24.2490 257510 
252770 266490 55580 
251020 259820 538230 
24.0660 248970 424.90 
180690 178790 — 
151360 150210 — 
139690 145130 22580 
92770 96200 20060 
W. C. W. 
Mutual Relations of Potassium and Sodium Alum in Aqueous 
Solution. By F. P. Venasies (Chem. News, 40, 198—199).—Two 
forms of isomorphism between these two salts may be conceived : 
the formation of a double alkaline alum, KNaSQ,. Al,(SO,)s. 24H.0 ; 
and the isomorphous admixture of the two alums in the various crys- 
tals. All attempts to prepare the double alkaline alum failed, the 
isomorphous displacement always being of the second kind, the potas- 
sium salt predominating, owing to its being less soluble in water than 
the sodium salt. Experiments were also made on the solubility of 
potassium alum in a solution of sodium alum of different strengths 
and at different temperatures, the results being that 100 grams water 
containing — 


Grams sodium alum 48 10°0 12°71 15:4 21:1 33°7 55°6 


Will dissolve potas- \ 78 61 BT F383 47 38 


sium alum 


Law of Dulong and Petit applied to Perfect Gases. By H. 
Wittorre (Compt. rend., 89, 540 —543).—The product AC of the mole- 
cular weight A into the specific heat at constant volume C is very nearly 
the same for all gases. In order therefore that any two gases may be at 
the same temperature, it is necessary and sufficient that the mean total 
energy of any molecule whatever shall have the same value in both 
gases, that is to say, that AB? = A’B”; A and A’ being the molecular 

2 AR 

weights of the gases under consideration, and i i the means 
of the total energies of the molecules of each gas. Two or more gases 
are at the same temperature, if, when placed in contact with each other 
they nevertheless preserve their total respective energies unchanged. 
It may be shown (1) by making use of the theory of Carnot, or (2) by 
the homogeneity as far as velocity is concerned of the equations rela- 
ting to the theory of percussion, that if the rule AB? = A’B” holds 
good for any one temperature, it does so for all other temperatures ; 
the question is how far this can be explained from a purely mechanical 
point of view. It cannot be due to the mutual collisions of the mole- 

cules, for Clausius has shown that inter-molecular shocks exert only a 
disturbing influence in the theory of gases; the author therefore 
prefers to. explain it by molecular collisions against the atoms of a 
material ether, a gas of exceedingly low density, having its constituent 

g 2 


= 


UH 
i 
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particles situated at distances very small in relation to the dimensions 
of the molecules of ordinary gases; a supposition which serves as a 
basis for several theories. 

If A represents the weight of any molecule endued with a rapidity 
of translation },, the arithmetical mean of the quantities of move- 
ment representing the forces of percussion due to the displacement of 
the molecule A, can be represented by AZ ADjidt, the sum = being taken 
during any moment of which dt is the element, \ being a constant 
independent of the nature of the molecule under consideration. The 
sum of the terms caleulated for unity of time is approximately 
LVAhidt = AB}, where B; is a quantity equal to the mean of Lj. 

If in any vessel there are n molecules whose mass is equal to A, and 
n’ whose mass is equal to A’, the arithmetical law of the forces of per- 
cussion acting in unity of time on the mass of ether in question will 
be (nA Bj + n'A'BY). Again, if while » + n' = const., the sum just 
mentioned does not vary when the composition of the mixture is 
altered, the systems formed by the forces of percussion will not vary 
woinant ; and again the sum will remain invariable whatever be the 


ratio — if AB? = A’B 
7 


With a mass of molecules whose centres of gravity are fixed, but of 
which the various parts are endowed with reciprocal movements, it 
may be found by similar reasoning that in the case of equilibrium of 
temperature, the energies corresponding to these movements satisfy 
the relation AB} = A’B’, whence by addition— 


AB; + AB} = A’B + A’'B? or AB? = A'B”, 
AB? A’B” 


—» 5 representing the total mean energies of the molecules. 
= = 


2 
It is thus seen why the ratio - is the same for all gases at any deter- 


minate temperatures ; further by making use of the principle of homo- 
geneity before mentioned, it may be easily demonstrated that if 


the ratio pa is the same for all gases at any temperature arbitrarily 


chosen, it will hold good, or very nearly so, for all other temperatures, 
the value of the ratio varying very slowly with the temperature. 
cone 89, 568—570). In determining the conditions of equilibrium of 

t2mperature in the case of a solid body surrounded by its own vapour, 
two principal facts have to be established: (1) the influence of the colli- 
sions between the molecules of the solid and those of the gas; (2) the 
influence of the ether. In the first case, on account of the equality of 
the masses of these molecules, these collisions, far from having a 
disturbing effect as in the case of a mixture of two gases, are, on the 
contrary, sufficient of themselves to maintain an equilibrium, if all the 
molecules have the same mean energy, that is to say, if the B’ of the 
molecules of the solid is the same as the B? of the molecules of the 


2 
gas. (B* is a quantity such that ca represents the total mean 


energy of a molecule whose weight is A.) 
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As far as the ether is concerned, it is obvious that the molecules of the 
solid are in the same conditions as the molecules of the gas ; if B* has 
the same value in both, the total mean energy being then the same, the 
conditions of equilibrium are determined. As an illustration, if we 
consider two volatile solids wholly immersed in their own vapour, the 
two atmospheres being separated from each other by a piston moving 
in a horizontal cylinder, when the temperature of the system is in 
equilibrium, the gases on each side of the piston satisfy the equation 
AB? = A'B”, and this equality holds good equally for the solids A and 
A', since they have the same B? as their respective vapours. But 
the equality AB? = A’B” is affected by the collisions of the molecules 
of the gases against the walls of the cylinder and piston; this disturb- 
ing influence obviously diminishes with the degree of expansion of the 
gases, so that, at the extreme limit, when a vacuum exists on both sides 
of the piston, the cause of error will disappear, and, since the piston 
has then become useless, it may be removed. The law may, therefore, 
be stated as follows :—Given two simple solid bodies in a vacuum but 
not in contact, whose atomic weights are represented by AA’, the 
actual energy of each of these bodies when their temperature is in 
equilibrium should be such as to satisfy the equation AB? = A’B”. 
From the preceding it follows that the product of the atomic weight 
of a body by its absolute calorific capacity (Hirn), is constant for all 
simple bodies. For compound bodies, an analogous law may be de- 


duced. The product a is the same for every substance; A being 
n 


a quantity proportional to the weight of the chemical molecule under 
consideration ; C the absolute calorific capacity of the latter; and x 
the number of atoms entering into the composition of the molecule. 
J. W. 

Variation in the Composition of the Air. By P. v. Jouty 
(Ann. Phys. Chem, [2], 6, 520—544.).—The analyses of air which have 
from time to time been made exhibit slight variations in the percentage 
of oxygen. These differences might be attributed to unavoidable errors 
in the observations ; it appeared, however, that air collected in the same 
place at different times had not always the same density, and conse- 
quently not the same composition ; experiments were therefore under- 
taken to clear up any uncertainty in the matter. 

The composition of the air was determined by two separate methods: 
firstly, by observing its density ; secondly, by eudiometric analysis. 

In the first method, the air was weighed in a glass globe holding 
about a litre, and the amount of oxygen which it contained calculated 
by means of the equation— 


2W, + (1 — 2)W, = W, 


where z = vol. of O at 0° and 760 mm. in the unit of volume of air. 
W, = weight of contents of the globe when filled with pure oxygen 
at O° and 760 mm.; W, = weight of contents of the globe when filled 
with pure nitrogen at 0° and 760 mm.; and W = weight of contents 
of the globe when filled with the air at 0° and 760 mm. 

It was necessary in the first place to determine the values of Wy and 
W,,. The oxygen used in these determinations was obtained by the 
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decomposition of water by electrolysis; the nitrogen by passing air 
over heated copper gauze, which had previously been reduced by 
hydrogen. It was found that the copper thus reduced retained a con- 
siderable amount of hydrogen, which could only be removed by heat- 
ing it toa red heat ina vacuum. The weighings were conducted with 
all possible precautions against error, full details of which are given in 
the paper. 

The mean value of W, obtained from seven experiments was 
1:442545 gram, the probable error being + °000013, that of W, ob- 
tained from the same number of observations was 1°269455 gram, the 
probable error being + °000024. The larger probable error in the case 
of nitrogen must be attributed to the greater difficulty experienced in 
obtaining the gas in a pure state. 

The samples of air, the composition of which was to be determined, 
were always collected at the same place, about 2 kilometers from the 
city of Munich. The following table gives the date of collection, the 
direction of the wind, and the corresponding value of W. (The experi- 
ments were made in 1875-76) :— 


305035 ; 305046 
305754 | W. "305397 
‘305281 | July 15..........|. N.W.| 1°305239 
-305099 | July 22 N. 305594 
‘305157 | Aug.2 ..........| N.E. 305296 
‘305014 | Aug. 29 E. | 1°305469 
‘305200 | Sept. 11..........| W. -305075 
‘305131 | Sept | 8.( "304931 


March 7 
March 18 
TR 6x6, 0 0:0 ous.4:0 
Eee 


Pat be pe ed ed ped 


The greatest weight, 1°305754, was observed during a north-east 
wind ; the least, 1°304931, during asouth wind; in both cases the wind 
had blown for a considerable time in the same direction. The first 
value of W corresponds to 20°965 per cent. of oxygen; the second to 
20°477. 

Before passing to the second method, and to the experiments made 
by its means, the weights of a litre of oxygen and of nitrogen respec- 
tively were obtained from the values of Wy and W, given above. To 
do this it was only necessary to find the weight of distilled water at 
4° which the glass globe would contain. This weight was found to 
be 1009°412 grams, the weight of a liter of oxygen in the latitude of 
Munich (48° 8’) and at an altitude of 515 meters above the sea level, 
is therefore 1429094 gram: that of a liter of nitrogen in the same 
locality 1:°257614 gram. Reducing these values to the latitude and 
altitude of Paris, we find that in that city 1 liter of oxygen weighs 
14293884 gram; 1 liter of nitrogen weighs 1:2578731 gram. The 
numbers found by Regnault were 1°4295802 and 1°256167 respectively ; 
the differences may be due to the differences in the weights used, or to 
the impurity of the gases used by Regnault. 

The composition of the air was determined eudiometrically by first 
observing the pressure of a given volume of the air at 0° in the eudi- 
ometer, then absorbing the oxygen by means of a red-hot copper spiral, 


zr ST cP 
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heated by an electric current, and finally observing the pressure of the 
remaining nitrogen, occupying the same volume at 0°. Determined 
in this manner the percentage of oxygen is not liable to an error 
exceeding 0°02 per cent. 

The following table gives the results of experiments thus made :— 


Oxygen . 
Date. oan aah Bar. Wind. 
a ae ot waged es 20 53 714:°03 Ww. 
a Mun Ganacee sense eeaw me 20°95 717°7 N. 
SS, EE 4nes- eee ee one eene 26°73 716°8 N.E. 
— Se 20°65 718 °7 N.E. 
err ee eee 20°69 718°1 N.E 
kee ee ore eter 20 ‘66 716°9 E 
Se Ne war arateice wien e pees 20 64 7184 8. 
eee idalcwa dias doe 20°56 13°9 S.W. 
UME metas. aittawne Graceiune eae 20°75 719°9 N.E. 
Ooteber 1S ....cceess jens eae 20°78 715°7 E. 
acd Rtiad al 20 *86 720°9 N.W 
a Serre eee re 20°83 719°3 ol 
a Dig ciao cisedine na we 20°75 723 °3 E. 
a SCORN IOteeRgy 20°84. 723°0 E. 
i a en rer ee 20 84 710°6 N.W. 
- ERE ree ee eee 21°01 721 °5 Rt. 
I a aac rina 20°85 714°2 Ww. 
eee ee ae 20°91 724.°1 N.E 
se Rais in caeeeee 20 °56 718 °2 S.E. 
we SSE ee ere 20 67 707 °0 W. 
os EP Mavskcncwss ek we 20 *65 708 °9 N.W. 


These experiments, which were made in 1877, show that the per- 
centage of oxygen varied from 21°01, when the north wind blew, to 
20°53 during the west wind. 

The density of the air is therefore not a constant number. 


F. D. B: 


Relative Space occupied by Gases. By G: Scumipr (Ann. 
Phys. Chem. [2], 6, 612—615).—If the molecular weight of hydrogen 
= 2, and the density of the air = 1, the molecular volume of a per- 
manent gas is ordinarily set down as— 

V = 288725, 
it is contended that this number should be 28°8384, on the supposi- 
tion that the air contains 20°96 per cent. in volume of oxygen, and a 
table is given of the densities d of the various gases and vapours, calcu- 


lated by means of the formula s = ™ where m = the molecular 


7) 
weight.* F. D. B. 
* It is clearly shown in the preceding abstract of the paper by P. v. Jolly, that 
the density of the air is a variable quantity ; the value of V must therefore also be 
variable, and the densities of gases cannot be expressed in terms of the density 
of the air.—F. D. B. 
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Absolute Expansion of Liquid and Solid Bodies. By H. 
F. Wiese (Ber., 12, 1761—1764).—The force of cohesion which binds 
together the molecular groups in liquids and solids, is measured by the 
expansion which these bodies undergo under the influence of heat. 
The absolute expansion of an atom, 7.e., the coefficient of expansion of 
the atomic volume, bears a relation to the number of atoms which 
have combined together to form a liquid or solid group of molecules. 
Since all bodies have the same cohesion at their boiling and also at 
their melting points, if the absolute expansion is multiplied by the 
temperature of these fixed points (calculated from the absolute zero), 
multiples of the coefficients of expansion, 0°00365, are obtained, as is 
shown in the following table :— 


I II 


Absolute | B. p. caleu- | pioauct of | Coefficient 
expansion lated from i. PP scons sol 
for 1°. absolute zero. , P i 


0 °003015 772 2°17683 0°003628 x 600 
0 -001872 975 82520 0° 00365 500 
0 -000795 1315 0454.25 0°003485 x 300 
0 -001188 1135 *348380 0 003371 x 400 
m. p. 
0 -003015 388° 6 171629 0 :003905 x 300 
0 :001872 492°0 921024 0003607 x 250 
0 -000795 687 ‘0 846165 0°003641 x 150 
0 001188" 590 ‘0 | ‘700920 0 °003505 x 200 


When @ equals the atomic weight, d the density, « the mean coeffi- 
cient of expansion between the melting and boiling points, T the tem- 
perature of the boiling or melting point (above the absolute zero), and 


B the coefficient of expansion in the gaseous state; then _ T = B.m. 
( 


'n this equation m bears a relation to the number of atoms in the liquid 


or solid molecule. * 
The author has investigated homologous series of organic compounds, 


and obtained the following results :— 


I. II. 
Mean absolute B p. caleu- 
expansion (between| lated from 
b.p. and m.p.) for 1°.| absolute 0°. 


Formic acid 0 -04326 
Acetic acid 0 -06828 
Butyric acid 0 °10235 
Methyl alcohol 0 05000 
Ethyl alcohol 0°07143 
Amyl aleohol........ 0°12500 


cSCmouan 
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For the acids, the product of the mean absolute expansion 
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by the boiling point is equal to the constant 5°2 multiplied by the 
number of hydrogen atoms contained in the gaseous molecule, + 1. 
For the alcohols the constant 8°5 is multiplied by half the number of 
hydrogen atoms in the molecule. W. C. W. 


Diffusion Experiments with Acid Solutions of Mixtures of 
Salts. By F. Hintereccer (Ber., 12, 1619—1626).—Experiments 
with mixtures of sulphuric acid and potassium-hydrogen sulphate, and 
of the latter and potassium sulphate, which were diffused into water, 
show that the acid diffuses more quickly than the acid salt, and the 
latter more quickly than the neutral salt. The same was found to be 
the case with oxalic acid and potassium and sodium oxalates; after a 
time, however, this relationship is reversed. Monosodic and disodic 
phosphates gave a result similar to that exhibited by oxalic acid. At 
first the monosodic phosphate diffuses more quickly, and after some 
time the disodic phosphate diffuses more rapidly. Hippuric acid 
diffuses more slowly than sodium hippurate, which is accounted for 
by the fact that the latter is more soluble than the former. 

ro. 


Inorganic Chemistry. 


Allotropic Modifications of Hydrogen. By J. Tuomsen (Ber., 
12, 2030).—The author points out that ‘l'ommasi’s statement (Acad. 
Milan), that “the heat of formation of potassium chlorate is 9,760, 
and that of potassium chloride 104,476 units, and consequently 
104,476 — 9,760, 7.e., 94,716 heat-units, are absorbed in the conversion 
of potassium chlorate into chloride, contains no less than three errors. 
The heat of formation of potassium chlorate is 95,840, and. not 9,760, 
the latter number representing the heat evolved in the conversion of 
potassium chlorate into chloride in the dry way. Instead of 94,716 
heat-units being absorbed in the reduction of the chlorate to the cblo- 
ride, a liberation of 15,370 heat-units takes place. It is obvious that 
the theoretical speculations based on these incorrect data are valueless. 


W. C. W. 


A New Method for Preparing Hydriodic and Hydrobromic 
Acids. By G. Bruytants (Ber., 12, 2059—2062).—Hydriodic acid 
can be easily prepared by heating a solution of iodine (20 grams) in 
copaiba oil (60 grams) ina retort connected with an upright condenser. 
The gas is puritied by passing it through a drying tube. When the 
evolution of gas slackens, fresh iodine is brought into the retort, and 
the process is continued until about 150 grams of iodine have been 
used. 

In the preparation of hydrobromic acid by this method, the bromine 
must be slowly dropped into the retort containing the oil, and the gas 


should be purified by passing through three drying towers. 
W. C. W. 
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Influence of Volume and Temperature in the Preparation 
of Ozone. A New Ozoniser.—By A. R.Leeps (Annalen, 198, 30— 
42).—A solution of potassium dichromate (not necessarily saturated) 
mixed with sulphuric acid is placed in a suitable vessel, within which a 
bell-jar can be placed, and pieces of phosphorus are partly immersed in 
the liquid. It is better, however, to connect three such jars and draw 
the air through them by means of an aspirator. For this purpose, the 
necks of the jars are cemented into brass caps, which are screwed to a 
bar capable of being raised and lowered as in a galvanic battery; the 
stoppers are replaced by corks covered with paraffin, through each of 
which pass three glass tubes, one ending just below the stopper, 
another just above the liquid, and the third pent into a horizontal ring 
at the end. The first two tubes are connected so as to allow a current 
of air to be drawn through the apparatus ; the third is for lowering or 
raising the phosphorus. The pieces of phosphorus are melted in 
watch-glasses to give them a more convenient shape, and are placed 
on glass plates in glass cells in the liquid. A flexible tube for con- 
veying the ozone from the generators was made of “ cerite” (“ kerite-” 
schlauch), and found to answer very well. 

A temperature of 24° gives the best results. The maximum amount 
of ozone obtained was a little over 2°5 mgrms. per litre of air; but as 
the generator may be connected with the aspirator and allowed to 
work for any length of time, the supply is unlimited. = Fe A. 


A Possible Cause of Variation of the Proportion of Oxygen 
in the Air. By E. W. Mortzy (Chem. News, 40, 184—186, and 
199—201).—Loomis has proposed the theory that certain great and 
sudden depressions in the temperature of the atmosphere are caused 
by the vertical descent of currents of air from cold elevated regions. 
Ti such is the case, then the air at the surface of the earth during such 
depressions may contain a smaller amount of oxygen than the average. 
Jolly concludes from his experiments that the air at the equator is 
poorer in dxygen than that at the polar regions, owing to the amount 
of oxygen consumed in oxidation being greater than that liberated by 
reduction. Facts, however, do not coufirm these conclusions, no dif- 
ference in the composition of the atmosphere of the two regions having 
hithertc been detected. 

According to the author’s views, based on Loomis’ theory, air col- 
lected at the centre of an area covered by a descending current would, 
at a given moment, be a sample fresh from the upper atmosphere; 
whilst a sample collected on one side of this centre would consist of a 
mixture of surface and upper air, but still containing a deficiency of 
oxygen. Although the author has not yet succeeded in making these 
experiments, he has, while laying plans for the work, conducted expe- 
riments on ordinary air, to ascertain what light can be thrown on the 
changes in composition of the atmosphere. The apparatus used was 
constructed on McLeod’s modification of Frankland and Ward’s appa- 
ratus, with important modifications, so as to reduce all causes of error 
to a minimum. 

The samples were collected in the open country, in glass vessels, and 
preserved over mercury freed from carbonic anhydride, and exploded 
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with pure hydrogen. Some samples were collected in stoppered and 
capped bottles, which were inverted, and the caps filled with water. 
Analyses of air were made daily from 28th December, 1878, to 6th 
April, 1879, during which period some very marked and sudden de- 
pressions of temper ature occurred, which were accompanied by a 
decrease in the quantity of oxygen. The deficiency, how ever, as might 
have been expected, was not proportional to the decrease in tem pe- 
rature (see also p. 85 of this volume). L. T. O’S. 


Preparation of Perbromic Acid. By G. Wotrram (Annalen, 
198, 95—98).—Kiimmerer (J. pr. Chem., 90, 190) has described a 
method according to which perbromic acid may be obtained by the 
action of dry bromine on dry perchloric acid, the latter being prepared 
at the time by the decomposition of potassium perchlorate by sulphuric 
acid. The author has repeated this experiment, and finds that the 
acid thus obtained, corresponding in all respects with that described 
by Kammerer, is nothing more than a mixture of perchloric and 
sulphuric acids. The apparent absorption of the bromine by the 
perchloric acid is explained by the fact that perchloric acid, when 
heated with an excess of sulphuric acid, is decomposed into oxygen 
and chlorine, and it is this latter which takes up the bromine in the 
above experiment, forming bromide of chlorine: this is volatilised, 
together with the excess of bromine, during the subsequent concen- 
tration of the liquid. = ie 


Researches on Nitrous Acid and Nitrogen Tetroxide. By G. 
Lunce (Dingl. polyt. J., 233, 155—165; comp. this Journal, Abst., 
1879, 770).—Second Part.— On the Relations of the Acids of Nitrogen. to 
Sulphuric Acid.—Our knowledge of this relation is not by any means 
complete. It is well known that nitrous acid, either in the liquid or 
gaseous form, or produced nascent from the union of nitrogen dioxide 
with oxygen, is dissolved by sulphuric acid of about 17 sp. gr.; but 
the behaviour of nitrogen tetroxide towards sulphuric acid is not accu- 
rately known. ‘The author has shown that it is dissolved by sulphuric 
acid, forming nitrosulphuric and nitric acids; but according to Weber 
and Winkler, nitiogen tetroxide is dissolved as such by sulphuric acid 
of 66° B., producing a reddish-yellow solution, which, when heated, 
gives off nitrogen tetroxide with violent ebullition, and leaves a liquid 
having the properties of nitrosulphuric acid. Winkler stated that 
28072 grams of sulphuric acid at 60° B. absorbed 7°397 grams of 
nitrogen. tetroxide, but that on heating gently, the latter was entirely 
expelled. Weber describes the effects of nitrogen tetroxide on 
sulphuric acid of different specific gravities, but only qualitatively : 

thus, sulphuric acid at a sp. gr. of 17 absorbs nitrogen tetroxide 
without becoming coloured: hence it was assumed that the latter 
was decomposed ; at a sp. gr. of 1°55 the sulphuric acid becomes 
yellow, and hence it was supposed that the greater part of the 
nitrogen tetroxide was simply dissolved. Acid of 1°49 sp. gr. takes a 
greenish-yellow colour; acid of 1°41 sp. gr. takes an intense green 
colour ; acid of 1°31 sp. gr. becomes blue and liberates nitrogen dioxide, 
which escapes with violent ebullition on gently heating. The green 
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and blue colours were supposed to be due to the formation of nitrous 
acid, the nitrogen tetroxide having been decomposed into that sub- 
stance and nitrogen dioxide. As these results are very important to 
vitriol manufacturers, the author studied them more accurately, and, 
as far as possible, quantitatively. The nitrogen tetroxide, prepared 
from dry fused lead nitrate, was measured off from a burette, and 
mixed with pure sulphuric acid, which had been diluted to different 
strengths with water, and the effects of heat upon these mixtures 
were also noted. 

The following are given as examples of the method employed and of 
the results obtained by the author in carrying out the experiments :— 

100 c.c. sulphuric acid of 1°84 sp. gr., to which was added 2 c.c. 
= 3 grams liquid nitrogen tetroxide, gave a colourless solution with 
a very feeble odour, recalling that of ozone. The amount of 
nitrogen dioxide evolved from 1 ¢.c. of this solution in the nitro- 
meter was determined, and also the amount required to decolorise 
10 ¢.c. seminormal potassium permanganate solution. From the 
results, the author calculates that his nitrogen tetroxide contained of 
pure nitrogen tetroxide 93 per cent., and of nitric acid 7 per cent. ; but 
he argues, as in reality the nitrogen tetroxide does not exist as such in 
the sulphuric acid, but has undergone a decomposition, one part of 
the tetroxide having been converted into nitric acid at the expense of 
the oxygen of the other part, whilst the part which has been robbed 
of its oxygen remains as nitrous acid in combination with the sul- 
phuric acid; then assuming that this lower oxide takes the oxygen 
trom, and decolorises the potassium permanganate, this would give 
46°5 per cent. as nitrous acid, and 53°5 per cent. as nitric acid. ‘The 
other calculations are made on this supposition, that is, it is first 
assumed that all the nitrogen tetroxide remains as such, and the defi- 
ciency in the theoretical amount of oxygen required is calculated as 
nitric acid; but if, on the contrary, the amount of oxygen required 
be less than that found by the permanganate process, then he assumes 
that no nitric acid is present, but that nitrous acid must have been 
originally present as an impurity. 

(1.) The acid was heated to 280°, and kept at that temperature for one 
hour ; any free nitrogen tetroxide, if it were present, must have been 
thus expelled. When the temperature rose to 200°, a little red vapour 
was evolved, and the liquid acquired a golden-yellow colour; but on 
cooling, it again became colourless. 

On analysis the author calculated that 77:9 per cent. of the nitrogen 
present existed as N.O;, and 211 per cent. as HNO,; there is, con- 
sequently, he says, a large amount of the nitric acid driven off and 
another part changed into nitrous acid. 

(II.) On continuing to heat for one hour longer, a further change 
took place of the same kind, and 945 per cent. of the nitrogen re- 
maining existed as N.O;, in combination with the sulphuric acid 
forming nitrosulphuric acid ; whilst 5-5 per cent. remained us HNO;, 


and 18 per cent. of the nitrogen originally present having been ex- 


pelled by the heating. 
(III.) Another experiment was made by adding pure nitric to pure 
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sulphnric acid, and analysing the resulting mixture, but no change was 
found to have taken place. 

(1V.) On boiling the mixture for half-an-hour, however, red fumes 
were given off, and the whole of the nitrogen present was converted 
into nitrous acid, which was found in combination with the sulphuric 
acid. 

That nitric acid is thus broken up has also been demonstrated in 
another way by Winkler, who collected the oxygen which was evolved 
from the decomposition. 

The author did not find the same result as Winkler with sulphuric 
acid of 66° B. above mentioned, and he explains this by assuming that 
Winkler employed so much nitrogen tetroxide that it left a large 
excess beyond that which could combine with the sulphuric acid as 


nitrous acid: hence the sudden and violent ebullition and liberation of 


nitrogen tetroxide on heating the mixture. 

2 c.c. nitrogen tetroxide added to sulphuric acid of 1°805 sp. gr. was 
broken up into practically the same proportions of nitrous and nitric 
acids as in the first experiment, with acid of 1°84 sp. gr. 

Other experiments are described in which sulphuric acid of 
1:75 sp. gr. was mixed with nitrogen tetroxide and then heated (a), so 
that the vapour evolved might at once escape, and (b) where a long 
tube was attached to the flask in which the mixture was heated, so 
that the vapour might condense and flow back again to the acid in 
the flask. In (a) nitrous acid, but no nitric acid was found, whilst in (b) 
nitric acid was present but no nitrous acid ; this is explained by the fact 
that it requires concentrated sulphuric acid to combine with and 
retain the nitrous acid; and in (a) the acid became concentrated by 
evaporation, whilst in (/) it remained of about the same strength, and 
was unable to retain the nitrous acid. 

Again, when the mixture was heated on a water-bath at about 95°, 
no such changes occurred. 

As Winkler found, that on heating his mixture of acid of 60° B. 
with nitrogen tetroxide, the latter was evolved, he presumed that it 
existed as a mechanical mixture with the acid. This the author denies, 
stating that had Winkler examined the acid after boiling, he would 
have found that it contained nitric acid, and that the nitrogen 
tetroxide had really undergone decomposition; and further, that he 
must have heated it considerably above the temperature of boiling 
water, otherwise no change would have resulted, and no red fumes 
would have been liberated. 

When the amount of nitrogen tetroxide added is in excess of that 
required to form nitrosulphuric acid, the author is uncertain from 
analysis whether it exists in the acid in the form of nitrous acid or 
of nitrogen tetroxide. We me 


Norwegium. By T. Dawu (Ber., 12, 1731—1732).—The prepara- 
tion of this metal from the ore has already been described (this 
Journal, Abs., 1879, 890). It melts at 254’, and its atomic weight is 
145°952 (RQ), or 218°928 (R,O;). It can be separated from bismuth, 
which it closely resembles, by the solubility of its oxide in alkalis and 
alkaline carbonates. W. C. W. 
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Constitution of Antimonic Acid. By P. Conran (Chem. News, 
40, 197—198).—With a view to decide the constitution of antimonic 
acid, specimens of it were prepared from the pure metal by seven 
different methods, and carefully analysed. 

The antimony was determined as sulphide, with the usual precan- 
tions, whilst the water was determined, first by exposure over sulphu- 
ric acid, and then by heating in a slow stream of nitrogen, and 
collecting the water in a weighed calcium chloride tube. The sub- 


_ stance was weighed after heating, and any discrepancy between the 


loss of weight by the substance and the water expelled, was regarded 
as due to the reduction of the oxide. ‘The loss of water takes place 
very gradually. 

The acid dried over sulphuric acid at the ordinary temperature has 
the constitution Sb,0;.3H.O, whereas the acid dried in a current of 
dry air at the ordinary temperature is represented by Sb.0;.5H,0. 
At 100°, this loses 3 mols. H,0, Sb.O;.H.O being formed ; and between 
100° and 200° one more mol. H,O is expelled, leaving Sb.O;.H.O. 
Contrary to the statement of Daubrawa (Anvalen, 186, 110), the 
anhydrous pentoxide is not formed at 275°, and even at 300° the pro- 
duct still contains } a mol. H,0. This is driven off only at a red heat 
when the oxide begins to decompose. 

There seems to be reason to believe in the existence of three anti- 
monic acids, corresponding with three acids of phosphorus— 


Orthoantimonic acid, H,SbO, = 3H,0.Sb.0;. 

Pyroantimonic acid (metantimonic acid, Fremy) H,Sb,0,; = 
2H,0.Sb.0;. 

Meta-antimonic acid (antimonic acid, Fremy) HSbO, 
H,0.Sb,.0;. 


The gradual formation by heat of the second and third acids from 
the first is similar to the formation of the corresponding acids of phos- 


phorus. L. T. O’S. 


Salts of Plumbic Acid. By O. Sripen (J. pr. Chem. [2] 20, 
200—205).—-The auther has repeated Fremy’s research on plumbic 
acid (Ann. Phus. Chem. [3], 12, 490), partly confirming his results. 

Potassium plumbate, K,PbO; + 3H.O, crystallises in quadratic pyra- 
mids; a:¢ = 1:12216. The crystals are efllorescent and are not 
isomorphous with potassium stannate. The sodium salt has not been 
obtained in a state of purity. Potassium plumbate does not produce 
a precipitate in alkaline solutions of tin and aluminium, but impure 
plumbates are thrown down on boiling a solution of the potassium salt 
with lime, baryta, and magnesia. 

The precipitate which separates out when an alkaline solution of 
lead oxide is added to potassium plumbate is the hydrated sesquioxide, 
and not Pb;O,, as stated by Fremy. The precipitate is completely 
soluble in hydrochloric acid; when treated with nitric or acetic acid, 
or with a hot solution of potash, lead di-oxide remains wo a 
Ww. C. W. 

Volatility of Platinum in Chlorine. By F. Sertnem (Ber., 12, 
2066—2068).—When a piece of platinum is heated to redness in a 
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glass or porcelain tube, through which a current of chlorine is passed, 
crystals of the metal are deposited on the sides of the tube. A subli- 
mate of platinum is also obtained by exposing a porcelain flask con- 
taining platinous chloride to a bright red heat. The author discusses 
the bearing of these experiments on the abnormal density of chlorine 
at high temperatures observed by V. and C. Meyer atate a 


Note.—In a recent communication (Ber., 12, 2202), V. Meyer 
states that, under the conditions in which his experiments were con- 
ducted, platinum does not volatilise. He also points out that Seel- 
heim’s explanation cannot account for the abnormal vapour-density of 
iodine, since in these determinations iodine and not platinum iodide 


was employed. | W. C. W. 


Mineralogical Chemistry. 


Rock Salt from Saltville. By B. E. Stoan (Chem. News, 40, 
187).—Some specimens of dark brownish-red rock salt obtained from 
the salt wells at Saltville, Washington Co., Virginia, gave the follow- 
ing results on analysis :— 


NaCl. KCl.  CaS0,.2H;0. Fe.03. Si0s. 
89°21 trace 4°86 0°84 4°53 
The presence of strontium, barium, or lithium could not be de- 
tected. L. T. O’S. 


Livingstonite. By F. P. Vevastes (Chem. News, 40, 186—187).— 
Owing to doubts as io the purity of the samples of this mineral 
analysed by Barcena, and consequently as to the accuracy of the formula 
assigned to it by him, the author has at his request examined purer 
specimens, and the numbers obtained give the formula HgS.2S8b.8, 
instead of 4Sb.8,; + HgS + FeS,. Calcium sulphate was present in 
considerable quantities, but as it occurs only as a matrix, it may be 
eliminated from the results of analysis. This is the most strongly 
acid sulphantimonite yet known. L. T. O'S. 


Magnetite. By E. C. Smita (Chem. News, 40, 189).—This 
mineral occurs in Henry Co., Virginia, in loose crystals coated with 
ferric oxide, which can easily be washed off, when they present the 
ordinary black colour and general appearance of magnetic iron ore. 
Hardness = 6; sp. gr. 498. The crystals are strongly magnetic, 
and are curiously distorted on the surface by step-like projections 
and depressions, giving them the appearance of rhombic octohedrons, 
but with irregularly varying inclinations of the general surfaces. The 
analysis of the cleansed crystals show them to consist of pure mag- 


netite. L. T. O'S. 
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Crystalline Form of Sardinian Anglesite. By Q. Seria 
(Gazzetta, 9, 344—353).—Anglesite, which is found so frequently and 
in such fine crystals in the mines of Monteponi and elsewhere in the 
island of Sardinia, formed the subject of a monograph by Lang, and 
since then this mineral has been studied by other crystallographers, 
especially Hessenberg, Zepharowich, and Kreuner. Although the 
number of forms already described is considerable, a table of no less 
than 44 being given in the paper, a careful examination of numerous 
fine crystals has enabled the author to increase it greatly. Details of 
the measurements of 38 specimens are given, but many of these 
symbols cannot be considered as definitely established until they 
have been carefully compared with the results of former workers in 
this field. In the second part of the memoir the author proposes to 
discuss the relation between the different forms and the size of the 
crystals, as well as to give descriptions of other forms of anglesite. 

C. EB. G. 

Composition of Amblygonite. By S. L. Penriztp (Chein. 
News, 40, 208—209).—Brush and Dana (Am. Jour. Sci. [3], 16, 42) 
have shown that triploidite, (Mn,Fe),;P,0, + (Mn,Fe)(OH)., is isomor- 
phous with wagnerite, Mg;P,0, + MgF., and similar in composition 
to triplite, (Mn,Fe),;P,0, + (Mn,Fe)F,, and consequently argue that the 
OH-group plays the same part in triploidite as fluorine does in the 
other two minerals. In amblygonite the author shows that hydroxyl 
and fluorine are also isomorphous. The results of the analyses give 
the ratios of P: Al: (Li,Na) : (OH,F) = 1:1:1:1, corresponding 
with the formula Al,P,0; +2(Li,Na)(OH,F), or— 


BALP.0, |, f Al(OH,F). 
3(Li,Na),PO, f * ) 2(Li,Na)(OH,F) 


Owing to a difference in the optical properties of some specimens, 
Des Cloizeaux separates the mineral into two varieties, but the varia- 
tion is so slight as hardly to afford sufficient ground for the dis- 
tinction. 

Details of the method of analysis are given. L. T. O'S. 


Uranium Minerals from North Carolina. By F. A. Genrn 
(Chem. News, 40, 210—212).—These minerals, found in the Flat 
Rock Mine, Mitchell Co., North Carolina, are as follows :— 

Uranotil occurs as a pale yellow coating on gummite, and is amor- 
hous, massive, and compact. Hardness = 2°5; sp. gr. 3°84; lustre 
dull. In colour it varies from a straw-yellow to lemon-yellow ; its 
streak is of a palestraw yellow, it is opaque, and has an uneven fracture. 
The analysis agrees with the formula Ca;(O.)Sis0..18H,0, rather 
than Ca;(O,).8i;0is.15H,O given by Rammelsberg. 

Gummite.—This orange-coloured mineral occurs in compact, amor- 
phous, nodular masses. Hardness 3; sp. gr. 4°84; lustre resinous ; 
and streak orange-yellow. It is opaque, and has a subconchoidal 
fracture. It is soluble in acetic acid. Various opinions have 
been held concerning the constitution of this mineral, and the 
author, with Patera, maintains that it is principally lead uranate. 
Gummite is the result of the alteration of uraninite, and that from 
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North Carolina isa mechanical mixture, since uranotil penetrates the 
mass throughout. From the author's. analyses it is: found to consist 
of— 

Uranium hydrate, H.(UO,)0, +. H,0.... 40°10 per cent. 

Uranotil, Cas(UO;),Si,0.. + 18H,0 .... 33°38 y 

Lead uranate, Pb(UO.).0; + 6H2O...... 22°66 a 

Barium uranate, Ba(UO,).0; + 6H.O.... 4°26 se 


Gummite from Johann Georgenstadt has probably the. following 
composition calculated from Kersten’s analyses :— 


Uranium hydrate, H.(UO,)O, + H.,0.... 6°32 per cent. 
Uranotil, Ca,;(UO,);:Si,0., + 18H,O .... 30°54 * 
Phosphuranylite, (UO,);P,0, + 6H.0.... 8°73 a 
Calcium uranate, Ca;(UO,).0; + 6H,O .. 52°99 1 


Phosphuranylite exhibits under the microscope rectangular pearly 
scales, having a deep brown colour. The analysis shows that it may 
be expressed ‘by a formula similar to that of troegerite. 


Phosphuranylite — (UO,)3P,05 a 6H.O 
Troegerite .... = (UO,);As.0, + 12H,O 


The analyses of pittinite and eliasite admit of no calculation, as they 
appear to contain too many foreign substances. A sample supposed 
to be uranite was found to contain lime and not a trace of copper, and 
therefore consists of autunite. L. T. O’S. 


Analyses of Chrysocolla from Chili. By N. Prttzcrint (Gaz- 
zetta,* 9, 293).—This specimen of chrysocolla, from Cerro Blanco in 
Chili, was bright green on the outside, farther in it was a beautiful 
deep green, and in the centre a dark greenish-blue approaching to. 
brown. These were mechanically separated and analysed :— 


Outside. Second layer. Centre. 
err 7296 24-007 26°148 
_ eres 16°621 26°685 25°938 
eee 65°306 39°891 31:913 
Al.0; Ox 1-499 4 
a ; sane 4-957 { 40-415 9-227 
eee — 1824 
| ee 3°081 2°307 3992 
eeerrrrr 2-739 0-372 2°7 

100-000 100-000 100-000 
C. E. G. 


Volcanic Ash from Cotopaxi. By J. R. Sanros (Chem. News, 
40, 186).—This ash, which fell during a recent eruption at Bahia de 
Caraguez, a distance of 120 miles from Cotopaxi, consisted of a fine 
brown powder containing glassy granules mixed with ferric oxide. 
Its specific gravity = 2°743 and its analysis gave— 


* The Gazzetta chimica italiana will in future be abbreviated to Gazzetta. 
+ This‘is perhaps 3°415.—C. E. G. 
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SiO. Al,03. Fe,03. PbO. CaO. MgO. 
56°661 19°398 7523 0°575 6°229 trace 


Na;0. K.0. H;0. 
67123 2°425 0°862 


Discarding the iron and water, the above numbers lead to the for- 
mula (K;Na,CaPb)Al.8i;0,. The quantity of lead contained in this 
ash is interesting, as is also its state of combination, namely, silicate. 


L. T. O'S. 


Organic Chemistry. 


Tetrabromethanes. By R. Anscnitirz (Ber., 12, 2073—2076).— 
Acetylene tetrabromide, prepared by the direct union of bromine and 
acetylene, distils without decomposition at 137° under 36 mm. pres- 
sure. It is a colourless liquid, which refracts light powerfully, and 
does not solidify at —24°. It is converted into symmetrical ethylene 
dibromide (b. p. 110°) by the action of zinc-dust. The dibromide 
combines with 2 atoms of bromine to form a tetrabromethane, which 
is identical with acetylene tetrabromide. Unsymmetrical ethylene 
dibromide boils at 93°, and readily passes into polymeric modifications. 
In the latter respect it differs from the symmetrical isomeride. 

The tetrabromethane obtained by Bourgoin (Ann. Chim. Phys., 
1873 [4], 29, 378, and 1874 [5], 2, 227) by the action of bromine on 
dibromosuccinie acid, is considered by the author to be probably 
ethylene perbromide. W. C. W. 


Ferro- and Ferri-cyanides of certain Tertiary Bases. By 
C. Worsrer and L. Roser (Ber., 12, 1822—1827).—The following 
ferro- and ferri-cyanides are precipitated on the addition of potassium 
ferro- and ferri-cyamdes to a concentrated solution of the corresponding 
sulphates. 

Nitrosodimethylaniline ferrocyanide, (NMe,.CsH,NO).H,FeCy,+ H.0, 
reddish-brown needles, blue by reflected light; ferricyanide 
(NMe:.C,H;NO).H,FeCy;2 + 6H,0, silky yellow needles. Nitrosv- 
dimethylmetatoluidine ferrocyanide, violet-brown needles, containing 
5 mols. H.0; the ferricyanide, yellow needles, containing 4 mols. H,0. 

Bromodimethylaniline ferrocyanide,  silver-white plates, contain- 
ing 2 mols. H.0O; the ferricyanide, yellow. crystals, containing 5H,O. 
Bromodimethylmetatoluidine ferrocyanide, white crystals with 4H,0; 
the ferricyanide, yellow crystals with 9H,0. 

Dimethylorthotoluidine ferrocyanide, white anhydrous needles; ferri- 
cyanide, yellow unstable crystals, containing 9 mols. H,0. 

Dimethylmetatoluidine ferrocyanide, white needles, containing 2H,0; 
ferricyanide, yellow needles with 3H,0. 

Dimethylparatoluidine ferrocyanide, white powder, containing 1 mol. 
H,0; ferricyanide, yellow needles with 5H,0. 
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¢ 
Tetramethylinetaphenylenediamine ferrocyanide, pearly scales, a 
ing Ll mol. H.O. 
Letr amethylparaphenylenediamine ferrocyanide, anhydrous wi, 
% 


scales. *% 
The ferricyanides are, as a rule, more soluble than the ferrocyanides. a) 


- Nitrosodimethylaniline is deposited from an ethereal solution in o 

s emerald-green triclinic crystals, and from a solution in benzene in “os 
dark-green triclinic prisms, containing a molecule of benzene of crys- od 
tallisation, which is lust on exposure to the air, the crystal losing its 


transparency. W. C. W. 


Allyl Cyanide and the Products of its Saponification. By 
A. Pryner (Ber., 12, 2053—2058).—When a mixture of equal volumes 
of allyl chloride, alcohol, and water is treated with potassium cyanide 
for several weeks at the ordinary temperature, potassium chloride 
separates out, and on distilling the supernatant liquid, triallylamine 
(C;H;);N (b. p. 150°) passes over. The residue in the retort forms 
; two layers; the lighter liquid on fractionation yields propylene cyanide 

(b. p. 252—254°) and ethoxybutyronitril CH;.CH(OEt).CH,.CN 
(b. p. 173°), described by Rinne (Ber., 6, 389). Pyrotartaric acid is 
obtained by adding hydrochloric acid to the heavier liquid and 
extracting with ether. 

Potassium cyanide acts very slowly on ally! chloride at the ordinary 
temperature when alcohol is not present. The sole products of the 
reaction are allyl cyanide and a small quantity of pyrotartaric acid. 

Allyl cyanide dissolves freely in fuming hydrochloric acid; if the 
: solution is left at rest for 12 hours and then neutralised with sodium 
carbonate, an oily liquid and crystals of crotonamide (1m. p. 15Y°) are 
formed. When the hydrochloric acid solution of allyl cyanide is ex- 
posed to a temperature of 50—60° for two hours, ammonium chloride 
is deposited, and 6-monochlorobutyric acid, CHMeC].CH,.COOH, is 
produced. This acid is very unstable; it boils with evolution of 
hydrochloric acid at 200°. 

The formation of crotonic acid from allyl cyanide may be repre- 
sented by the following equations :— 


CH, :CH.CH;.CN + 2H.0 + HCl = CH;.CHCI.CH,.COOH + NH,; ; 
CHMeCl.CH,.COOH = CHMe:CH.COOH + HCl. 


== 


- 


An attempt to isolate 6-oxybutyric acid by saponifying allyl cyanide 
with aqueous potash was unsuccessful ; crotonic acid was obtained. 

On saponification with cold hydrochloric acid, ethoxybutyronitril, 
CHMe. CH(E tO).CH..CN,-yields the amide of ethoaybutyric acid 
(m. p. 71°), and on treatment with warm hydrochloric acid it splits 
up into ammonium chloride and ethoxybutyric acid (b. p. 213—220°). 
By the action of alcoholic potash on the nitril, a mixture of ethoxy- 
and hydroxy-butyric acids appears to be formed. Ww. G WW. 


Action of Bromine on Dichlorhydrin. By E. Grimavx and 
P, Apam (Bull. Soc. Chim. [2], 32, 18—19).—This paper is devoted 


to an account of a repetition of Carius’ experiments, in which his 
h 2 


100 ABSTRACTS OF CHEMICAL PAPERS. 


results are confirmed. By the action of bromine on dichlorhydrin in 
molecular proportions, a ketone of the formula CBr,Cl.CO.CH.C1 is 
formed, which on exposure to moist air forms a hydrate containing 


4H,0. W. R. 


Mannitol as Bye-product in the formation of Lactic Acid 
from Cane-sugar. By Dracenpvorrr (Arch. Pharm. [ 3), 15,47—49). 
—3 kilograms of cane-sugar which had been heated for three hours 
with 15 grams tartaric acid and 13 litres of water, when allowed to 
stand for 10 days after being mixed with 1$ kilograms levigated 
chalk, 120 grams cheese, and 3,600 grams milk, yielded besides lactic 
acid, 150 grams perfectly pure mannitol, identical with that obtained 
from manna, Attempts were made on other occasions to obtain a 
like yield under similar conditions, but weed were eee Ge 


» We Bs 


Sugar from the Date-palm. By P. H. Dion (Bull. ~ Chim. 
[2], 32, 125—126).—This sugar has the following composition :— 


Saccharose 87:97 
Glucose 1°53 
Levulose 0718 
Gum . 4°88 

1°88 

0°50: 
Mannitol, fatty matter, and loss. 3°06 


100-00 


The sample analysed was undergoing mannitic fermentation, and 
contained a filiform and a globular ferment, both much smaller than 
that of beer. The rotatory power of the gum was found to be 
[a]p = 193°32°. A greenish fat was separable from the sugar by treat- 


ment with ether. W. R. 


Neutral and Inverted Sugar. By H. P. Dfon (Bull. Soc. Chim. 
[2}, 32, 121—125).+-The nature of sugar which does not affect polar- 
ised light has not been as yet satisfactorily explained; the author has 
made it the object of some experiments. When diffused through parch- 
ment paper it acquires a levorotatory power, sensibly equal to that of 
ordinary inverted sugar, retaining the same reducing action on cupric 
salts. Now pure sugar, when boiled with alcohol “and hydrochloric 
acid in presence of water just sufficient to hydrate it, becomes inverted, 
and the solution has no action on polarised light. When this solution 
is evaporated in a vacuum, the resulting colourless solid is neutral to 
light when dissolved in water; but when it is evaporated slowly in 
contact with moist air, a semicrystalline mass consisting of a mixture 
ef glucose and levulose remains, which acts on polarised light like 
inverted sugar. When ordinary ‘inverted sugar is dissolved in strong 
alcohol and precipitated with ether, the precipitate, although it re- 
duces Fehling’s solution when dissolved in water, has no action on 
polarised light, but may be converted into the active modification by 
slow evaporation. The author explains these facts as follows :—Soon 
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after glucose has been dissolved in water, it has the rotatory power 
[a]p = + 53°23°, which slowly decreases after lapse of time. Its 
alcoholic solution has also [@]p = + 53°23°, but this does not decrease, 
whilst the rotatory power of levulose is [a]p = = — 9437°. When cane- 
sugar is inverted by boiling with water, a process which demands a 
lengthened time, its levorotatory power is zero at first, but gradually 
increases to —21°52°. Saccharose is therefore inverted to neutral sugar, 
which if dissolved in alcohol remains neutral, but if brought in con- 
tact with water slowly becomes hydrated, and acquires the power of 
influencing polarised light. In this manner, the author accounts for 
the neutral sugar noticed by Mitscherlich, as existing in crude sugar 
and molasses, and which reduces Fehling’s solution without affecting 
polarised light. W. R. 


Triacetonamine Chromates. By W. Hernrz (Annalen, 198, 
87—90).—When triacetonamine sulphate and potassium dichromate 
are dissolved in hot water, crystals of dichromate of triacetonamine 
separate out on cooling, but it may be more readily obtained by mixing 
4 parts of chromic acid with 7 parts of crystallised triacetonamine. 
The crystals are extremely brittle, of a tabular form, and not well 
formed at the ends. When heated they decompose into triacetonamine, 
and a brownish-red alkaline liquid, which, when treated with platinum 
chloride, yields acicular crystals of the triacetonamine platinochloride. 

Triacetonamine dichromate is soluble in alcohol, but not in ether. 
It gives off traces of water at 100°, but is decomposed at a higher 
temperature, leaving pure chromic oxide. Analysis shows that it 
consists of (C,H,.NO),Cr.0,; 

The normal chromate is obtained by mixing solutions of 1 part of 
chromic acid with 4 parts of crystallised triacetonamine. It crystal- 
lises in small yellow prisms readily soluble in water. From a hot 
solution of this salt crange-red crystals of the dichromate are deposited. 
The normal chromate exhibits the same deportment as the acid salt 
when heated, but it dissolves more readily in water. Its formula is 


(C,HjsNO),CrO,. G. T. A. 


Products of Oxidation of Di- and Tri-acetonamine, particu- 
larly Amidodimethylacetic, Amidodimethylpropionic, and 
Imidodimethylaceto-dimethylpropionic Acids. By W. Heinrz 
(Annalen, 198, 42—87).—By oxidation with potassium dichromate 
and sulphuric acid, diacetonamine yields an amidovaleric acid (amido- 
dimethylacetic acid), and an amidobutyric acid (amidodimethy|pro- 
pionic acid), the amount of the former being relatively greater. Formic 
and acetic acids are also formed. 

When the aqueous solution of the amidovaleric acid is heated with 
silver oxide, silver amidodimethylpropionate is formed, but if silver 
nitrate is first added to the concentrated aqueous solution of the acid, 
and then a few drops of ammonia, a crystalline body is obtained which 
consists of a compound of 2 mols. of silver amidodimethylpropionate 
with 1 mol. of silver nitrate and 1 mol. of water, which is expelled at 
100°. A compound acid can also be obtained by the action of alcohol 
and hydrochloric acid on amidodimethylpropionic acid, which crystal- 
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lises in silky needles, and consists of C;H;,NO.Cl. A similar body is 
formed with nitric acid. Platinum tetrachloride combines with the 
compound of hydrochloric and amidodimethylpropionic acids to form 
a platinochloride, (C;H,,NO,.HCl)2.PtCl, which crystallises in the 
triclinic system. 

- Schneider’s amidobutyric acid, obtained from monobutyric acid 
(Pogg. Ann., 114, 627), is quite different from the amidodimethyl- 
acetic acid described above, although the two are isomeric. It is 
possibly amido-ethylacetic acid. 

The amidovaleric acid obtained by Gorup-Besanez from the pancreas, 
and that prepared by Clark and Fittig from monobromovalerie acid, 
are also quite different from the author’s amidodimethylpropionic acid. 

The points of difference between these compounds are given in 
tabular form in the paper. 

The chief product obtained on oxidation of triacetonamine is imido- 
dimethylaceto-dimethylpropionic acid, a small quantity of amidodi- 
methylpropionic acid being formed at the same time. 

LImidodimethylaceto-dimethylpropionie acid, 


COOH.C(CH,)..NH.C(CH;):.CH».COOH, 


forms small colourless crystals which have an acid reaction and a sour 
taste, and are soluble in hot water, but nearly insoluble in alcohol. 
The aqueous solution gives no precipitate with lead acetate, mercurous 
nitrate, picric acid, mercuric chloride, or platinum tetrachloride. The 
acid volatilises without melting, leaving a small amount of carbona- 
ceous residue. It is anhydrous and dibasic, and forms compounds 
with acids. A copper, silver, ammonium, barium, and two zinc salts 
have been prepared. It also forms a double salt with silver nitrate, 
CyH,-AgNO, + AgNO, + H,O. 

Compounds of the acid with hydroehloric acid, nitric acid, and sul- 
phuric acid have also been prepared, but a platinum double salt does 
not seem to exist. 

From the foregoing experiments the author concludes that the struc- 
ture of triacetonamine is expressed by the formula— 


CHl,.CO.CHh 
(CH).C< yy > CCH): gn a. 


Action of Potassium Cyanide on Ammoniacal Derivatives 
of Chloral. By R. Scuirr and 8S. Spgctate (Gazzetta, 9, 335—344). 
—When an alcoholic solution of chloralammonia and potassium 
cyanide is digested for a short time on the water-bath, a violent reac- 
tion sets in, and the liquid enters into ebullition, evolving torrents of 
hydrogen cyanide. On evaporation it leaves a crystalline mass of 
dichloracetamide, CC]l.H.CON Hb, the yield being so abundant that it 
is certainly the most convenient method for preparing this substance. 
The authors consider the reaction to take place in three stages :— 

CCl;.,CH(OH).NH; = CCl.: C(OH)NH, + HCl, 
CCl, : C(OH)NH,. + H.OH = CCl.H.C(OH).NH,, 
CCl,H : C(OH).NH, = CCl,H.CONH, + H.0. 


It was thought possible that if compounds of chloral with the sub- 
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stituted ammonias were treated in the same manner, substances might 
be obtained which would throw some light on the constitution of 
acetylchloralammonia, which Schiff considers to be 


CCl;.CH(OH)NHAe; 


whilst Pinner contends that its formula should be represented by the 
formula CCl;.CH(OAc)NH,. The results obtained, however, are com- 
plicated, although it seems probable that compounds analogous to 
dichloracetamide are first found. 

Chloral combines directly with dichloracetamide, and the product, 
when recrystallised from boiling water, forms large lustrous prisms 
(m. p. 105°) exceedingly soluble in alcohol or ether. If this sub- 
stance, CCl,.CH(OH).NH.CO.CCLAH, is treated with potassium cyanide 
in alcoholic solution as above described, it yields nothing but dichlor- 
acetamide and potassium dichloracetate. 

With chloracetamide, however, prepared directly from chloral and 
acetamide, potassium cyanide gives potassium chloride and acetate, 
and a substance which may be extracted by treating the erude product 
with ether. This forms colourless crystals (m. p. 120°) which are mode- 
rately soluble in ether, alcohol, and hot water, but only very sparingly 
in cold water. The results of the analysis agree with the formula, 
C,,H,sC].N,O;. The authors consider it possible that the compound 
may be formed as follows:—2CCl,H.CONHAc + 2CCl,H.CONH, + 
C.H,O = 2H.0 + 2CClLH.C(NHAc) : N.CO.CClH + C.H,O = 
C,,HisN,C1,0;, but notwithstanding this substance gives Lieben’s 
iodoform reaction, indicating the presence of alcohol, the formula 
given cannot be regarded as definitely established. 

Chloralbenzamide, CCl;.CH(OH).NHBz, when treated with potas- 
sium cyanide in a similar manner, gives rise to a white crystalline sub- 
stance (m. p. 131°), very soluble in dilute alcohol. The analyses lead 
to the formula CoH),Cl],N,O, but further investigation is necessary to 
decide the constitution of this compound. C. E. G. 


Action of Potassium Carbonate on Isobutaidehyde. By F. 
Urecu (Ber., 12, 1744—1747).—The thick liquid which the author 
obtained by treating isobutaldehyde with potassium carbonate (Ber., 
12, 193, this Journal, 1879, Abst., 520) is a polymeride of isobutalde- 
hyde, and has the sp. gr. 0°969 at 24°, whilst the sp. gr. of ordinary 
isobutaldehyde is 0°795 at 20°. On distillation it yields isobutalde- 
hyde and condensation-products which appear to form an acid, 
C.H,,02, on oxidation. W. C. W. 


Action of certain Reagents on Parisobutaldehyde. By F. 
Ureca (Ber., 12, 1747—1749).—Parisobutaldehyde is deposited in 
crystalline needles, when a mixture of crude isobutaldehyde (contain- 
ing isobutyl alcohol and acetone) with ;3,th its volume of sulphuric 
acid, is left at rest for several days. A further yield may be obtained 
by heating the mother-liquor on a water-bath to expel acetone and 
unaltered isobutaldehyde, and distilling the residue in a current of 
steam, when the parisobutaldehyde will crystallise out of the distillate. 
‘'his compound is also formed when isobutaldehyde is distilled with 
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small quantities of calcium chloride. Parisobutaldehyde is not attacked 
by a solution of soda; chromic acid mixture scarcely acts on the body 
at 100°, but at 130° isobutyric acid is formed. By the action of potas- 
sium permanganate at 130°, parisobutaldehyde is converted into 
acetonic acid, and a second acid less soluble in water, which forms 


crystals melting at 125°. 


ww. &, OW. 


Polymerides of Isobutaldehyde. By F. Urscn (Ber., 12, 1749 
—1751).—Parisobutaldehyde resembles paracetaldehyde in its proper- 
ties, and the viscous polymeric modification resembles aldol in many 
respects, but differs from it in so far that on distillation it not only 
splits up into water and higher molecular compounds, but at the same 
time yields isobutaldehyde. The author considers it probable that this 
substance is a mixture of two polymerides. 


I. 
W. C. W. 
Preparation of Ethereal Acetates. By A. P. N. Francuimont 
(Ber., 12, 2059).—The acetic derivativesof the carbohydrates and of 
mannitol are easily prepared by heating the alcohols with four times 


‘ther weight of acetic anhydride and a small piece of fused zinc 
chloride. Ww. C. W. 


Some Neutral Ammonium Salts: Citrate, Phosphate, and 
Photosantonate. By F. Sxsrini (Gazzetta, 9, 298—304).—These 
salts were prepared by dissolving the acids in a large excess of con- 
centrated aqueous ammonia, and exposing the solutions over quick-lime 
under a large bell-jar rendered air-tight by means of mercury. In 
this way the solution is concentrated in an atmosphere of ammonia, 
and deposits the neutral salt in crystals which were collected and 
analysed. 

Triammonium Citrate-—The ‘crystals are deliquescent, and have an 
ammomiacal odour, decomposing‘on exposure to the air. Wher heated, 
they rapidly lose water and ammonia, and leave triammonium citrate. 
Their composition is represented by the formula C,H;0;(N H,),.H,0. 

Triammowium -Phosphate, PON H,)3.5H,0.—The -crystals were not 
sharp enough for goniometric observation. They:evolve ammonia on 
‘exposure to the air. 

Diammonium Photosantonate, C;;H,sO,(NH;)..7H.0, is deposited in 
erystalline crusts on evaporating a solution of the acid in excess of 
ammonia as above described. ‘Like the salts previously mentioned, it 
has an odour of ammonia. C. E. G. 


Urea Platino-chloride. By W. Huiniz (Annalen, 198, 91—94). 
When concentrated solutions of urea and platinum tetrachloride are 
mixed in such proportions that one atom of platinum is present for 
each two molecules of urea, and the solution is concentrated in a vacuum 
over sulphuric acid, a crystalline crust is formed on the surface of the 
liquid. If this crust is constantly disturbed so as to expose fresh sur- 
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faces of the liquid, the crystals settle down to the bottom of the vessel. 
They are of a yellow colour, and often have the appearance of rectan- 
gular plates, although they are really rhombic prisms, 

They are extremely deliquescent, and effloresce in dry air. They 
are soluble in alcohol but not in ether. They contain two molecules 
of water, and have the formula, (CH,N.O.HCl). + PtCl, + 2H,0. 

When heated, they do not change colour, but evolve much water 
and carbonic anbydride, whilst ammonium platinochloride is formed, 
probably together with cyanic and cyanuric acids, and possibly a 
platinum compound of guanidine. G. = A. 


New Derivative of the Parabanic Series. By E. Grimavx (Bull. 
Soc. Chim. [2], 32, 120—122).—When an intimate mixture of urea 
and oxalylurea (parabanic acid) is heated at 125—130°, the following 
reaction takes place; the amide of oxalyl-biuretic acid being 
formed— 

CO.NH /NH.CO.NHs 

| PO + CO(NH,), = COC 

CO.NH NH.CO.CO.NH2. 
The new body is very sparingly soluble in water, and is destroyed 
by prolonged ebullition. Jt disselves in strong sulphuric acid, and is 
precipitated by water as a jelly. 

It gives a violet-pink colour with copper sulphate. When boiled 


with ammonia, it yields oxalate and urea, along with a trace of 
biuret. W. R. 


Crystalline Form of some Aromatic Compounds. By R. 
PANEBIANCO (Gazzetta, 9, 354—364).—Tribromobenzene| Br : Br: NO,: Br 
=1:3:4:5]—Monoclinic system, a:b: ¢ = 0°651845: 1: 0°369545 ; 
y= +X: + Z=9946°. Forms observed, (010), (001), (110), (011), 
(101), (121). Cleavage parallel to (101), perfect. Twin planes 
parallel to (101). The angle of the optical axes for ordinary light in 
oil is about 60°; (p<v) for the red. The crystals are sensibly di- 
chroic. 

Tribromodinitrobenzene (m. p. 135°5°).—The crystals are sulphur 
yellow, and belong‘to the triclinic-system, a: b : ¢ = 0°45560 :1:0°45717. 
Forms observed, (010), (001), (110), (110), (111), (111), (041). Cleay. 
age parallel to (U01) perfect. The angle of the optical axes in oil is 
about 74°. Dichroism is very distinct on the face (010), the tints being 
deep lemon-yellow, and almost colourless. The dichroism on (110) 
and (140) is sensibly the same. 

Bromacetanilide, C;H,Br.NHAc.-—Colourless crystals belonging to 
the monoclinic system, a: 6: ¢ = 1°53838: 1 : 1°43539 y= +X:+Z= 
117°12°.. Observed forms, (100), (010), (001), (110), (210), (101), 
(102), (101), (012). Cleavage parallel to (101) perfect, but inter- 
rupted parallel to (100). There is a plane of maximum extinction, 
making an angle of about 52° with the plane of symmetry (ordinary 
light). 

{Nitrotoluidine [CH;: NO.: NH, = 1: 2:4].—Monoclinic system 
a:b:¢ =1°35781:1:1°75472; y= + X: “ Z = 125° 10’. Observed 


106 ABSTRACTS OF CHEMICAL PAPERS. 


forms, (110), (001), (911), (112), (772). Cleavage perfect parallel 
to (001); laminz flexible. Twin plane observed parallel to (001). 
The plane of the optical axes is parallel to the plane of symmetry, and 
the angle of the axes in oil is about 77° for red light. Dichroism is 
only sensible in thin lamine or in very small crystals. 

Nitroiodobenzene.—The crystals are colourless and belong to the 
monoclinic system, a : h: c=2°2961:1:1:1297;,7= +X: +Z=104° 28’, 
Observed combination, (100), (VOL), (110), (101). Cleavage per- 
fect parallel to (100). Twin plane observed parallel to (100). 

Potassium nitrophenolsulphate [OH : KSO,: NO, = 1:2: 4].—The 
crystals examined were beautifully perfect, and of a straw-yellow colour. 
They belong to the monoclinic system, a:b :¢=1°70451: 1: 1°52466; 
y= +X:+ Z=117°58’ 45”. Combinations observed, (100), (110), 
(101), (101), (411). The cleavage parallel to (101) is perfect. The 
plane of the optical axes makes an angle of about 4° with the axis ¢ 
with ordinary light. Rotatory dispersion (p<v). 2H, = 66° 10’ 
for red light. The dichroism is distinct, normal to the faces of the 
vertical prism and of the pinacoid 100:: the tints are bright yellow and 
almost colourless. 

Methylumbellic acid, C;sxH;(0H)(OMe).CH»,.CH:.COOH.—The crys- 
tals belong to the monoclinic system, a:b: ¢ = 1:7131:1:3°5017; 
y= +X: + Z= 93° 58’. Forms observed, (100), (001), (010), (110), 
(115), (115), (015). There is a perfect cleavage parallel to (507). 
The plane of the optical axes is normal to the plane of symmetry. In 
a lamina obtained by eleavage, the angle of the optical axes in air was 
106° 20' for red, and 107° for violet light (p<v). 

An account of the two 1:4 acetoluides has already been published 
in this Journal (Abst., 1879, 626). C. E. G. 


Action of Nitric Acid on Tribromobenzene. By C. Wursrrer 
and A. Brran (Ber., 12, 1821—1822).—When tribromobenzene is 
treated with nitric acid (sp. gr. 1°534) at 100°, mononitrotribromo- 
benzene (m. p. 142°5°) is formed, and on nitrating this substance with 
a mixture of mitric and sulphuric aeids, dinitrotribromobenzene: is ob- 
tained in glistening needles (m. p. 192°). Attempts to prepare tri- 
nitrotribromobenzene by this method were unsuccessful. 

These results are in direct contradiction to those of Kérner (Gazzetta, 
1874, 422), who states that when nitric acid acts on tribromobenzene 
no mononitro-derivative is produced, but that a mixture of di- and 
tri-nitrotribromobenzenes is obtained. W. C. W. 


Cymene from Cumic Alcohol. By E. Patexnd and P. Spica 
(Gazzetta, 9, 397—400).—The synthesis of paramethylcumene or isocy- 
mene recently effected by Jacobsen (Ber., 12, 429), and the marked 
difference in properties between it and the known cymene, has con- 
firmed the authors in their opinion that the cumie compounds contain 
isopropyl, whilst eymene contains normal propyl, and has also removed 
all doubt as to the identity of the cymene obtained from camphor, from 
essence of cumin, and from cymy] alcohol by the action of zinc chloride, 
although in the last-named reaction there must have been a transfor- 
mation of the isopropyl group into normal propyl. In order further 
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to elucidate this question, the authors endeavoured to convert cumic 
alcohol into the paraisopropylmethylbenzene or isocymene of Jacobsen 
by a different method of treatment. For this purpose, pure cumic 
alcohol was transformed into cumyl chloride, C.H,(C3H,).CH.Cl, by 
saturating it with dry hydrochloric acid gas, separating the oily layer 
from the aqueous solution ef hydrochloric acid, drying it, and rectify- 
ing. The pure chloride was thus obtained as a colourless liquid 
(b. p. 230°), which yielded cumic acid and a little terephthalic acid 
on oxidation, showing that the isopropyl group had not undergone 
molecular change. 

In order to convert the chloride, C;H,(C,H,;).CH.Cl, into isocymene, 
C,;H,(C;H,).CHs, it was dissolved in alcohol and treated with hydro- 
chloric acid and zine. The product submitted to fractional distillation 

yielded a hydrocarbon boiling at 175—178°, which when converted 
Jato the sulphonic acid gave a : barium salt having all the properties of 
that prepared from ordinary cymene. The sulphonamide also, pre- 
pared from the cymenesulphonic chloride, melted at 114—115°, the 
melting point of cymenesulphonamide, whilst the corresponding deri- 
vative of isocymene melts at 97—98°. It is evident, therefore, that 
in the reduction of the chloride,. not only is the chlorine in the CH,Cl 
group displaced by chlorine, but at the same time the isopropyl 


group CH(CH;), is conv evted into normal propyl, CH,.CH2.CHs. 
. BE. G. 


Diamylbenzene. By A. Austin (Bull. Soc. Chim. [2], 32, 12—13). 
This hydrocarbon was prepared by heating 750 c.c. of benzene with 
50 grams of anhydrous aluminium chloride for some days at 85°, 
gradually adding 259 c.c. of optically active amyl alcohol. 

The product of this reaction, consisting chiefly of amylbenzene, was 
mixed with a tenth ef its weight of aluminium chloride, and boiled 
with an equal volume of amyl! chloride. The product boiled between 
260° and 270°, and on analysis gave numbers corresponding with the 
formula CsHy(C;Hi)2. It is a colourless aromatic liquid, with a taste 
resembling that of turpentine. It is very mobile. It does not solidify 
at — 20°. Its sp. gr. at 0° is 0°8868. Its vapour-density was found 
equal to 8°09: theory, 7°55. It probably belongs to the meta 7 

W. R. 


Bromodimethylaniline. By C. Wurster and A. Scuztre (Ber., 
12, 1816—1819).—According to the authors, the monobromodimethy]- 
aniline (m. p. 55°) which Weber (Ber., 10, 764) obtained by the action 
of bromine on a solution of dimethylaniline in acetic acid, is not a 
meta but a para compound, since on treatment with sodium nitrite it 
does not yield a nitroso-derivative, but paranitrodimethylaniline (m. p. 
161°) and monobromomonomethylaniline nitrosamine. The latter 
substance crystallises in white needles (m. p. 74°), and is reduced by 
tin and hydrochloric acid to monobromomethylaniline. This base boils 
at 260°, and decomposes at a higher temperature, forming a substance 
which dissolves in alcohol, with intense red coloration, and which 
appears to be dimethylrosaniline. 

Metabromodimethylaniline—By the action of methyl iodide and 
soda on metabromaniline, the compound of this base with methyl 


108 ABSTRACTS OF CHEMICAL PAPERS. 


iodide is obtained in crystalline scales (m. p. 201). On distillation in a 
vacuum, it splits up into methyl iodide and metabromodimethylaniline 
(m. p. 11°, b. p. 259°). This compound appears to yield a nitroso- 
derivative (m. p. 148°), and is totally different from Weber’s mono- 
bromodimethylaniline. Ww. ©. W. 


Parabromodimethylaniline. By C. Wurster and A. Beran 
(Ber., 12, 1820).—By the action of methyl iodide and a solution of 
soda on pure parabromaniline, a compound of methyl] iodide and para- 
bromodimethylaniline is obtained in white crystals, which melt with 
decomposition at 185°. By treating this substance with oxide of 
silver, parabromodimethylaniline (m. p. 55°) is formed. It is iden- 
tical in every respect with Weber’s (Ber., 10, 763) so-called metabro- 
modimethylaniline. W. C. W. 


Action of Sulphonic Chlorides on Amines. By W. Micuter 
and K. Meyer (Ber. 12, 1791—1793).—A mixture of tetra- 
methylliamidodiphenylmethane and diphenyidimethylamidosulphone, 
PhSO.C,H,NMe, is formed by the action of dimethylaniline on ben- 
zenesulphonic chloride. Hassencamp (Ber., 12, 1275) observed the 
formation of methyl violet in this reaction, but the chief products, 
viz., the base and sulphone, appear to have escaped his notice. To 
obtain the sulphone, the tetramethyldiamidodiphenylmethane, with 
which it is mixed, is removed by treatment with hydrochloric acid. 
On recrystallising the residue from alcohol, it is deposited in white 
needles (m. p. 82°), which are soluble in alcohol, benzene, and ether. 
The sulphone is decomposed by strong nitric acid, forming three nitro- 
benzenesulphonic acids and pentanitro-dimethylaniline (m. p. 127°). 
By the action of paratoluenesulphonic chloride on dimethylaniline, 
tolyldimethylamidophenylsulphone, C;H;.SO,C,H,N Me., a blue colour- 
ing matter and a base are formed. The sulphone melts at 95°, is 
soluble in alcohol and ether, and yields a trinitro-derivative on nitra- 


tion. W. C. W. 


Action of Sulphonic Chlorides on Amines. By W. Micuier 
and F. Saratuk (Ber., 12, 1789—1991).—By the action of «-naphtha- 
lenesulphonic chloride (1 mol.) on dimethylaniline (2 mols.), a blue 
mass is obtained, which, after saturation with ammonia and distilla- 
tion in a current of steam, to remove free dimethyianiline, leaves a 
mixture of tetramethyldiamidodiphenylmethane and «-naphthyldimethyl- 
amidophenylsulphone, CyH;.SO2..C;5H,NMe,. By treating the mixture 
with dilute hydrochloric acid, the former compound is dissolved ; it 
may be obtained in white plates by precipitation with «mmonia and 
recrystallisation from alcohol. The residue insoluble in hydrochloric 
acid dissolves in alcohol, and on slow evaporation yields crystals of the 
sulphone (m. p. 91°), soluble in alcohol and ether, but insoluble in 
water. This compound is decomposed by fuming hydrochloric acid at 
180°, forming aniline, naphthalene, methyl chloride, and sulphuric 
acid. By the action of strong nitric acid, it is converted into penta- 
nitrodimethylaniline, C,(NO,);NMe. (m. p. 127°), and 8-nitronaph- 
thalenesulphonic acid. 6-naphthalenesulplonic chloride and dimethyl- 
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aniline yield tetramethyldiamidodiphenylmethane, and (-naphthyl- 
dimethyldiamidophenylsulphone. The latter compound is decomposed 
by strong nitric acid into pentanitrodimethylaniline, and 8-nitronaph- 
thalenésulphonic acid. W. C. W. 


Dimethylmetatoluidine Derivatives. By C. Wursrmr and C. 
Rievet (Ber., 12, 1796—1802).—Nitrosodimethylmetatoluidine hydro- 
chloride is deposited on adding a saturated solution of sodium 
nitrite to a solution of dimethylmetatoluidine in dilute hydrochloric 
acid. It is sparingly soluble in cold, but dissolves in hot water in 
presence of hydrochloric acid, and crystallises on cooling in yellow 
needles. 

The free base obtained by decomposing the hydrochloride with 
sodium carbonate crystallises from ether in green plates or needles 
(m. p. 92°}, soluble in benzene, chloroform, and water. It resembles 
nitrosodimethylaniline in its reactions. 

Nitrosocresoi is formed, together with dimethylamine when nitro- 
sodimethylmetatoluidine is boiled with soda, and is precipitated on 
acidifying the alkaline liquid with sulphuric acid. Nitrosocresol crys- 
tallises in white needles (m. p. 145—150"), soluble in alcohol, benzene, 
chloroform, and glacial acetic acid, and sparingly soluble in boiling 
water and in ether. The acetyl-derivative forms prismatic crystals 
(m. p. 92°), soluble in alcohol. 

Trinitrocresol is produced by the action of nitric acid on an acetic 
acid solution of nitrosocresol. 

Nitrodimethylmetatoluidine is formed when potassium permanganate 
is added to an aqueous solution of nitrosodimethylmetatoluidine hydro- 
chloride, and may be extracted from the liquid with ether. It erys- 
tallises in long yellow needles (m. p. 84°). The corresponding dinitro- 
derivative is obtained in yellow needle-shaped crystals (m. p. 107°), 
by adding nitric acid to a solution of dimethylmetatoluidine in glacial 
acetic acid. If the nitration is carried on with dilute nitric acid, or 
if the mixture of sulphuric and nitric acids is kept perfectly cold, three 
nitro-derivatives are obtained, viz., the mono-nitro (m. p. 84°), and 
two dinitros melting at 107° and 168° respectively. The latter is less 
soluble in alcohol than the dinitro-compound, melting at 107°. 

Bromodimethylmetatoluidine melts at 98° and boils at 276°. It is 
soluble in benzene, aniline, alcohol, and petroleum spirit. On treat- 
ment with sodium nitrite, the hydrochloric acid solution yields the nitro- 
samine in the form of an oily liquid. 

Dimethyltolylenediamine, obtained by the reduction of nitrosodimethy]- 
metatoluidine with tin and hydrochloric acid, crystallises in white 
prisms (m. p. 28°), soluble in water, alcohol, ether, and chloroform. 
The acetyl-derivative melts at 155°. 

Tetramethyltolylenediamine, prepared by the action of hydrochloric 
acid and methyl alcohol on the preceding base at 180°, is an oily 
liquid (b. p. 260°). It combines with methyl iodide to form the 
compound CsH;Me(NMe,)..(Mel), which crystallises in needles 
(m. p. 160°). On distillation, it splits up into methyl iodide and the 
free base. 

Ferric chloride produces an intense blue coloration in an aqueous 
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solution of tetramethyltolylenediamine. Sodium nitrite gives a similar 
reaction with an acetic acid solution of the base. 

To estimate the metatoluidine in crude toluidine, the liquid toluidine 
is first freed from paratoluidine by Bindschedler’s process (Ber., 6, 
448), converted into hydrochloride, and the orthotoluidine hydro- 
chloride removed by filtration; the filtrate is then evaporated to 
dryness, converted into dimethyltoluidine, and precipitated as nitroso- 
dimethylmetatoluidine hydrochloride. W. C. W. 


A Colouring Matter containing Sulphur from Parapheny- 
lenediamine. By A. Kocu (Ber., 12, 2069—2071).—By treating an 
acid solution of paraphenylenediamine hydrochloride successively with 
sulphuretted hydrogen and ferric chloride, a beetle-green crystalline 
mass is obtained, which has the composition C.;H»N,S2.2HCl + 4H,0. 
This compound is soluble in water and alcohol, forming a violet colo- 
ration, which is destroyed by reducing agents and restored by exposure 
to the air. 

The free base, C.,;H.N,S2, is deposited in dark-brown scales, on the 
addition of ammonia to the hydrochloride. The base is less soluble 
than the hydrochloride. The sulphate, C.,HN¢S,.H,SO, + H.O, and 
the owalate, CoyHoN¢Se.H,C.O, + 4H.0, form dark-green needles. The 
nitrate, CsH»N S2.2HNO; + 4H,0, crystallises in brown needles. The 
hydrochloride forms double salts with the chlorides of zine and mer- 
cury, viz., C..H»N,S,.2HCl].ZnCl, + H,0 and CyH»N,S2.2HClHeCh. 

ww. W. 

Dimethylparaphenylenediamine Derivatives. By C. Worsrer 
and R. Senprner (Ber., 12, 1803—1807).—Action of Bromine—When 
a 10 per cent. solution of bromine in glacial acetic acid is added to a 
somewhat more dilute solution of dimethylparaphenylenediamine in 
the same solvent, a green substance is precipitated, which has the com- 
position CsH,,N.Br. The precipitate must be thoroughly washed with 
glacial acetic acid and with anhydrous ether, and it may be rapidly 
recrystallised from hot alcohol. From this solvent it is deposited in 
green scales (m. p. 146°), having a metallic lustre. The aqueous and 
alcoholic solutions of this substance exhibit an intense red colour, 
which is destroyed by exposure to the air or by the addition of sul- 
phurous acid. 

Action of Nitrous Acid on Dimethylparaphenylenediamine Eth- 
oramate.—On the addition of sodium uitrite to a solution of dimethyl- 
paraphenylenediamine ethoxamate in dilute hydrochloric acid, a 
yellowish-red nitro-product, NMe,.C;H;(NO.).NHCO.COOEt, collects 
on the surface. By recrystallisation from acetic acid, it is obtained in 
red needles (m. p. 152°), freely soluble in benzene, but less soluble in 
ether and boiling water. On reduction with tin and hydrochloric acid, it 
yields oxalic acid and dimethyliriamidobenzene [NMe,: NH, : NH, = 
1:3:4]. 

This base crystallises in colourless prisms (m. p. 42—44°, b. p. 298°), 
soluble in water and petroleum ether. It forms a monoacetyl-deriva- 
tive, which is deposited from an aqueous solution in transparent prisms 
or plates, containing 1 mol. H,O, which begin to melt at 82°. The 
anhydrous crystals melt at 153°. 
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Dimethyltriamidobenzene is also formed by the reduction of Merten’s 
dinitromethylaniline (m. p. 87°), (Ber., 10, 763 and 995). 
Ww. C. W, 


Tetramethylmetaphenylenediamine. By C. Wurster and H. F. 
Mortey (Ber., 12, 1814—1815).—On the addition of soda to the pro- 
duct of the action of methyl alcohol and hydrochloric acid at 180° on 
phenylenediamine, tetrwmethylmetaphenylenediamine separates out as an 
uncrystallisable oil (b. p. 256° corr.), having a peculiar odour. The 
hydrochloride forms hygroscopic crystals. The free base unites with 
methyl iodide to form the compound C,H,(N Me,)..MeI + H.O, which 
dissolves freely in water, but is less soluble in alcohol. It melts at 
192° with decomposition into its constituents. Tetramethylmeta- 
phenylenediamine forms a liquid dibromo-compound, and is converted 
by the action of nitric acid on its acetic acid solution into trinitrotri- 
methylmetaphenylenediamine, a yellow crystalline body (m. p. 132°), 
soluble in alcohol and in benzene. we W. 


Action of Oxidising Agents on Tetramethylparaphenylene- 
diamine. By C. Wurster and E. Scuosie (Ber., 12, 1807—1813).— 
The unstable blue compeund, which is formed by the action of bromine 
on an acetic acid solution of tetramethylparaphenylenediamine, can be 
obtained in the form of a microscopic crystalline precipitate by adding 
ether to the mixture. Its solution in water and in alcohol has au 
intense blue colour, which is destroyed by sulphurous acid. The sub- 
stance can also be obtained as ferrocyanide, by adding potassium ferri- 
cyanide to tetramethylphenylenediamine sulphate, CyHjN. + 
H,Fe.Cyi2 = Cy HyNe.HyFeCy, + H,FeCyg. 

The ferrocyanide forms blue needle-shaped crystals, having a metal- 
lic lustre. 

By the action of sodium nitrite on tetramethy]paraphenylene- 
diamine, trimethylphenylenediaminenttrosamine is obtained, and a blue 
colouring matter is produced, which, however, could not be isolated. 

The nitrosamine crystallises in greenish-yellow plates (m. p. 98°), 
soluble in benzene, chloroform, ether, and hot water. On reduction 
with tin and hydrochloric acid, it yields trimethylparaphenylene- 
diamine, NMe:.C;H;.NHMe, an oily liquid (b. p. 265°), sparingly 
soluble in water. The acetyl-derivative crystallises in prisms containing 
water (m. p. 78°). The anhydrous crystals melt at 95°. 

When an excess of sodium nitrite is added to an acid solution of 
tetramethylparaphenylenediamine, witrotrimethylparaphenylenediamine- 
nitrosamine, NMe..C,H;(NMe.NO)(NO,), separates out in orange- 
coloured needles (m. p. 87°), soluble in benzene and chloroform, but 
insoluble in water. On reduction with tin and hydrochloric acid, this 
compound yields trimethyltriamidobenzene, NMe,.C>H;(NHMe).NH., 
which crystallises in white needles (m. p. 90°, b. p. 294°), soluble in 
water. Its diacetyl-derivative crystallises in white plates (m. p. 184°). 

W. C. W. 

Colouring Matters obtained by the Oxidation of Di- and 
Tetra-methylparaphenylenediamine. By C. Wursrer (Ber., 12, 
2071—2072).—The author proposes to represent the formation of the 
red and blue colouring matters obtained by the action of oxidising 
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agents on di- and tetra-methylparaphenylenediamine respectively (Ber., 
12, 1803 and 1807), by the following equations :-— 


H,N.C,H,.NMe, + Br, = HBr + MeN< CHa Br. 
2 


Dimethylparaphenylenediamine. 


Me,N.C,H,.NMe, + Br, = MeN < Celts NMe,Br + HBr. 


Tetramethylphenylenediamine: 
W. C. W. 

Action of Nitrous Acid on Mono- and Diethylenediphenyl- 
diamine. By H. F. Mortey (Ber., 12, 1793—1796).—The ethylene- 
diphenyldiamine used in these experiments was prepared by warming 
a mixture of ethylene bromide (1 mol.) with aniline (4 mols.) in a 
large flask provided with an upright condenser. An active reaction 
takes place, and on cooling, the contents of the flask solidify. Aniiine 
hydrobromide is dissolved out on heating the product with water, 
leaving the diamine, which may be obtained in glistening scales 
(m. p. 63°), by recrystallisation from dilute alechol. 

Ethylenediphenyldinitrosamine separates out as a yellowish-green pre- 
cipitate on the addition of sodium nitrite to a solution of ethylene- 
diphenyldiamine in dilute hydrochloric acid. On reerystallisation 
from acetic acid, it is obtained in scales (m. p. 157°), insoluble in 
water, ether, and cold alcohol. 


Dinitrosodiethylenediphenyldiamine, obtained as a yellowish-green 
precipitate, yields, on reduction with tin and hydrochloric acid, diethy- 
lenediphenylenetetramine, NH».CeHy.N : (C,Hy)2: N.C.Hy.N He. This 
base crystallises in glistening scales (m. p. 221°), sparingly soluble in 
ether, alcohol, and benzene. Ferric chloride produces a viclet colora- 
tion in solutions of its salts. W. C. W. 


Ethereal Oil of Origanum Hirtum and Cretan Oil of Mar- 
joram. By E. Jauns (Arch. Pharm. [3],15,1—19).—The essential oil 
of Origanwm hirtum has an aromatic thyme-like odour, neutral reaction, 
and a sp. gr. of 0°951 at 15°; it is feebly levorotatory (100 mm. pro- 
ducing a rotation of —0°40°). When treated with a 15 per cent. solu- 
tion of sodium carbonate, it dissolves, and on diluting the clear brown 
solution with warm water, the greater portion of the hydrocarbon sepa- 
rates, leaving a phenol in solution. This phenol, CjyH yO, which 
amounts to half the oil, was proved to be carvacrol, as on chlorina- 
tion it yielded a chloreymene, CH; : Cl: C;H; = [1: 2:4], which on 
oxidation yielded chlorparatoluic acid. The sodium, potassium, barium, 
calcium, magnesium, and silver salts of carvacrol sulphonic acid are 
described ; the barium salt crystallises with 5H,O, and appears to be 
different from that described by Pott, which has the composition 
(CioH,30.SO;).Ba, The sulphonic acid, when distilled with manganese 
dioxide and sulphuric acid, yields thymoquinone. The melting point 
of the carvacrol, 1:‘5—2°, does not appear quite to agree with those 
obtained by other investigators. It yields ordinary cymene when 
treated with phosphorus trisulphide. In the acid solution, from which 
the carvacrol was separated, there appeared to be a small quantity of 
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a volatile acid, which reduced silver solution (formic acid?). That 
portion of the oil which was separated by the addition of water to the 
soda solution appeared to be a mixture of terpenes. Submitted to dis- 
tillation, a third passed over at 170—180°; another third at 180— 
190° ; the remainder at 250°. Finally, the portion 172—176° (a quarter 
of the whole), which had an odour of oil of lemons, yielded, when 
treated with sulphuric acid, a very small quantity of cymenesulphonic 
acid. The results of the investigation are, that oil of Origanum hirtum 
consists of 50—60 per cent. of carvacrol, the rest being a mixture of 
terpenes. There also appears to be a small quantity of a phenol which 
gives a reddish-violet colour with ferric chloride. This oil is the only 
natural source of earvacrol, except the oil of Thymus serpyllum, where 
it is present to the amount of 3 per cent. Oil of Oriyanum Oreticum 
obtained from various sources, which had a deeper and more red-brown 
colour than that of Origanum hirtum, was also remarkable for the large 
amount of carvacrol which it contained. All the specimens contained 
the phenol (1—2 per cent.) which is coloured violet by ferric chloride. 
An oil prepared in France, having the name Ol. origani Gall., contains 
no carvacrol; it should therefore be distinguished from Cretan oil of 
marjoram, this name being applied only to that from Greece and Asia 
Minor. Tests for identification which can be applied are: mixing 
with 90 per cent. alcohol in all proportions; production of a green or 
violet colour by ferric chloride ; violent reaction with phosphorus penta- 
chloride, accompanied by evolution of hydrochloric acid gas, followed 
by the production of a bluish-red coloration. Those oils which 
contain 50 per cent. or more of carvacrol will produce a clear mixture 
with half their volume of a 15 per cent. soda solution. 


E. W. P. 


Resorcinol and Orcinol Derivatives. By V. Merz and G.° 
Zerrer (Ber. 12, 2035—2049).—The best yield of trinitroresorcinol 
or styphnic acid is obtained by nitrating resorcinoldisulphonic acid. 
For this purpose finely powdered resorcinol is added in small portions 
at a time, to five times its weight of strong sulphuric acid at 40°; the 
clear red solution is heated at 100°, when it crystallises, forming a 
thick paste. The acid mixture is poured into cold water, and nitric 
acid diluted with 10 percent. of water is slowly added, care being taken 
to avoid any rise of temperature. Towards the end of the operation 
fuming nitric acid is employed ; at least twice the theoretical amount 
of nitric acid must be used for nitration. The product of the reaction 
is left at rest for 12 hours, and then poured into twice its volume of 
cold water, when trinitroresorcinol separates out as a granular crystal- 
line mass (m. p. 174°5°). 

Trinitro-orcinol can be prepared by a similar method, but the yield 
is not so good as in the case of trinitroresorcinol, only about 60 per 
cent. of the theoretical yield being obtained. The mixture of orcinol 
and sulphuric acid is heated on a water-bath, but in order to complete 
the reaction, the temperature must be raised to 150°. In the process 
of nitration, it is necessary to use rather dilute nitric acid, and to cool 
the mixture with ice. Trinitro-orcinol crystallises in long yellow 
needles (m. p. 163°5°). 

VOL. XXXVIII. a 
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Trihydroxybenzoquinone is formed by the action of dilute hydrochloric 
acid (8—10 per cent. solution) at 140—150° om the hydrochloride 
of amidodi-imidoresorcinol, prepared by the addition of ferric chloride 
to a solution of triamidoresorcinol hydrochloride (Schreder, Annalen, 
158, 244). The crude product may be purified by solution in soda, 
and reprecipitation by hydrochloric acid. Trihydroxybenzoquinone 
exists as a dark, almost black, amorphous powder, and also in the form 
of dark crystalline seales, which are sparingly soluble in the usual 
solvents. The ammoniacal solution of this substance produces dark 
coloured precipitates with salts of the heavy metals and alkaline earth- 
metals, CG. (C,HO,). (BaO,z)s ; C,HO,(AgO));. 

Acetic chloride attacks trihydroxybenzoquinone at the ordinary 
temperature, forming triacetowyquinone, C,HO.(OAe);, which is de- 
posited from a solution in hot acetic acid in small crystalline scales. 
The corresponding tribenzoyl compound, C.HO,(OBz); has not yet been 
obtained in a crystalline state. Bromotrihydrowyquinone, C,BrO,(OH)s, 
prepared by warming a solution of trihydroxybenzoquinone in acetic 
acid with bromine, is a brown uncrystallisable powder, sparingly 
soluble in alcohol. It forms insoluble compounds with the heavy 
metals, e.g., Pb3;(C,BrO,.03)2. Trthydrowytoluquinone, CeMeO,(OH), 
is deposited in dark-coloured crystals when amidodiimido-orcinol hydro- 
chloride is heated with a 10 per cent. solution of hydrochloric acid at 
140—150°. The crude product is purified by conversion into the tri- 
acetyl derivative, C;sMeO,(OAc);, a yellow lustrous crystalline powder, 
soluble in hot alcohol. When treated with a solution of soda, this 
yields a brown liquid, from which pure trihydroxytoluquinone is pre- 
eipitated on the addition of an acid. 

This toluquinone dissolves in hot alcohol, forming a dark cherry- 
coloured solution. It forms with calcium, barium, and silver dark- 
coloured precipitates, which are insoluble in water. 

Trinitroresorcinol dissolves in fuming sulphuric acid, but is not repre- 
cipitated on dilution with water. When air containing bromine vapour 
is passed through an aqueous solution of monosodium trinitroresor- 
cinol, C;H(NO,);0Na.OH, a mixture of bromopicrin and nitrodibrom- 
ethylene, CBr,: CH.NO,, is formed. The latter on recrystallisation 
from chloroform is deposited in transparent, six-sided rhombic prisms 
(m. p. 112°), soluble in alcohol, ether, carbon bisulphide, and benzene. 
The solution stains the skin red. The addition of alkalis to the alco- 
holie solution produces a transient red coloration ; nitrate of silver and 
lead acetate throw down from the red liquid a red precipitate, which 
rapidly changes to the corresponding metallic bromide 

W. C. W. 


Compounds of the Hydrobenzoins and Stilbene. Series II. 
By T. Zincxe (Annalen, 198, 115—141).—This is an important paper 
on a probable case of true physical isomerism. It has been previously 
shown (Annalen, 182, 241; Chem. Soe. J., 1875, 453), that the two 
diatomic alcohols obtained from stilbene, C.H;.CH : CH.C,H;, by 
the addition of bromine, and conversion of the bromide into the acetate 
or benzoate, and subsequent saponification, are respectively identical 
with the hydro- and isohydro-benzoin obtained from benzaldehyde by 
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the action of hydrogenising agents. Although any two of the follow- 
ing formule: I. CHPh(OH).CHPh(OH); II. CH,Ph.C(OH),Ph; 
III. CHPh(OH).C,;H,.CH.(OH), for these two alcohols would explain 
their isomerism, and simultaneous formation from stilbene or benzalde- 
hyde,. yet such formule would not agree with other reactions of the 
alcohols. So far, it has net been possible to prove the existence of two 
isomeric dibromides in crude stilbene bromide. 

On. oxidation with chromic mixture, both alcohols behave exactly 
alike, and give first benzaldehyde and then benzoic acid, together with 
small quantities. of benzophenone, the formation of the latter being 
due to a secondary reaction. These facts show that. the third of the 
above formule is inadmissible for either alcohol. 

By oxidation with nitric acid, hydrobenzoin gives first benzoin, 
Ph.CO.CHPh(OH), and then benzil PhCO.COPh, from which i; 
follows that it has the constitution represented-by formula I. Ammann 
and Fittig (Annalen, 168, 75) found that isohydrobenzoin on oxida- 
tion with nitric acid, gave only resinous products; the author, how- 
ever, finds that this oxidation gives first a substance which crystallises 
in monoclinic crystals (m. p. 98°), and then a body crystallising in 
yellow needles (m. p. 78—81)°. . Both these compounds are still under 
investigation. . From the above-mentioned results obtained by oxida- 
tion, it follows that the only possible formule for hydro- and isohydro- 
benzoin are I and II respectively, and the latter on oxidation with 
nitric acid would give, first, CPh(OH),.COPh, or PhCO.CH.Ph, and 
then benzil. The author, however, considers that the oxidation pro- 
duct (m. p. 98°) is a physical isomeride of benzoin, and the product 
(m. p. 78—81°) the corresponding physical isomeride of benzil : for in 
several subsequent experiments on the oxidation of isohydrobenzoin 
with nitric acid, these two bodies (m. p. 98° and 78—81°) were not 
obtained, but only ordinary benzoin and benzil, the only difference 
between hydro- and isohydro-benzoin in this respect being that with 
the latter, the crude products were always resinous. 

On treatment with phosphorus pentabromide, both hydro- and iso- 
hydro-benzoin give exactly the same dibromide (m. p. 237°), which, 
with silver acetate or benzoate, gives in both cases the hydro- and 
isohydro-benzoate, and these on saponification yield again hydro- and 
isohydro-benzoin respectively, exactly as stilbene bromide does. 

By the action of phosphorus, pentachloride hydrobenzoin gives two 
isomeric dichlorides, C,yH,Cl, (m. p. 192° and 94°), whilst isohydro- 
benzoin gives only one (m. p. 192°) which is identical with the former 
of the two just mentioned. 

o-Hydrobenzoin dichloride,.C,,4H\2Cl,, already described by Ammann 
and Fittig (loc. cit.), erystallises in needles.or prisms (m. p. 192°), 
which: are sparingly soluble in alcohol, but easily soluble in toluene, 
ether, and chloroform, and sublime in plates. 

8-Hydrobenzoin (or isohydrobenzoin) dichloride, C\sHi2Ch, differs greatly 
from the preceding compound in. physical, but has exactly the same 
chemical properties.. It dissolves. easily. in.most solvents, and crystal- 
lises in four- or six-sided plates. (m. p.. 94°), and sublimes without 
decomposition. When heated, both the a- and f-chlorides undergo a 
most remarkable change as regards melting point, in such a way that 
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they both apparently give a third dichloride (m. p. 160°), which is 
more stable than the other two. The investigation of the anhydrides 
of hydro- and isohydro-benzoin has also proved the existence of a third 
dichloride (m. p. 153°). The dichloride (m. p. 160°) is, however, 
probably a mixture of the «- and f-chlorides, since on crystallisation it 
may be separated into the a- and A-dichlorides. 

Both hydro- and isohydro-benzoin, when treated with phosphorus 
trichloride, give only one dichloride, viz., that melting at 192°. By 
conversion into the acetate, and subsequent saponification and erystal- 
lisation from hot water, a-hydrobenzoin chloride (m. p. 192°) is con- 
verted almost wholly into isohydrobenzoin, together with small quan- 
tities of hydrobenzoin. Under similar circumstances, B-hydrobenzoin 
(or isohydrobenzoin) dichloride (m. p. 94°) gives the same results. If, 
however, for the conversion of these chlorides into the alcohols, silver 
benzoate is used in place of the acetate, then both a- and §-chloride 
give chiefly hydrobenzoin, together with small quantities of isohydro- 
benzoin. 

The author considers that the above facts cannot be explained by a 
different grouping of the atoms, and that hydro- and isohydro-benzoin 
must have identically the same chemical molecule, 


C.H;.CH(OH).CH(OH).C,Hs. 


In other words they are true physical isomerides. 7. ©. 


Compounds obtained from Hydro- and Isohydro-benzoin 
by the Action of Dilute Sulphuric Acid. By A. Brever ani 
T. Zincxe (Annalen, 198, 141—190).—This is a continuation of 
Zincke’s investigation with regard to the isomerism of hydro- and iso- 
hydro-benzoin (see preceding Abstract). The authors advance the fo!- 
lowing general rule :—‘ On abstraction of water, which can be effected 
by various reagents, all diatomic alcohols, containing the OH-groups 
attached to two neighbouring carbon atoms, give first oxides (anhy- 
drides or ethers) without any intramolecular changes, and then hy 
further action of the reagent, ketones, or aldehydes, or both.” Both 
hydro- and isohydro-benzoin must be considered as aldehyde- pinacones, 
thus :—C,H;.CH(OH).CH(OH).C,H;. By the action of dilute sul- 
phuric acid, zinc chloride, or hydrochloric acid both give two com- 
pounds, the one crystalline and the other liquid. With hydrobenzoin 
the yield is 20 to 25 per cent. of the former, and 50 to 60 per cent. of 
the latter, whereas with isohydrobenzoin the reverse is the case. The 
former compounds are anhydrides— 


C,H;.CH C;H;.CH.O.CH.C,H; 
| DO: or more probably | | 
C;H;.CH C;H;.CH.O.CH.C,H; 


and although chemically identical, they are physically (in melting point 
and crystalline form) different. The liquid compounds appear to be 
identical both chemically and physically; they are aldehydes, 
CHPh,.COH, and their formation therefore can only be explained by 
intramolecular transference of the C,H;-group. By the continued 
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action of the reagent, the above:crystalline compounds.are also con- 
verted into this aldehyde, and by oxidation both give the same pro- 
duct, C.gH2O3; 

Convenient methods of preparing hydro- and isohydro-benzoin are 
described.. Benzoin by the action of sodium amalgam in dilute alco- 
holic solution gives-not only hydrobenzoin (33 per cent.) but also 
small quantities of isohydrobenzoin (1 per cent.). 

Hydrobenzvin anhydride, C,;H.,0, forms monoclinic crystals (m. p. 
132°), which are easily soluble in hot alcohol, benzene, chloroform, 
and glacial acetic acid, and but sparingly soluble in light petroleum. 
It is not volatile in steam. 

Isohydrobenzoin anhydride, C20, forms brilliant monoclinic crys- 
tals (m. p. 102°), very similar in form to gypsum ; these become dull 
on keeping. It is more soluble in alcohol than the hydrobenzoin- 
compound, but behaves in a similar manner towards other solvents. 

Neither anhydride is attacked by sodium amalgam; both give stil- 
bene bromide on treatment with bromine, and both when: heated in 
sealed tubes at 260° yield benzaldehyde and stilbene, 2C,,H;,O = 
2C,H,O:+ CyHi. Heated with benzoic acid at 240°, the hydroben- 
zoin anhydride gives very small quantities of hydrobenzoin benzoate 
(m. p. 242°), whilst the iso-compound gives only traces of isohydro- 
benzoin. ‘Treated with acetic anhydride in sealed tubes, both com- 
pounds yield small quantities of hydro- and isohydro- benzoin. Heated 
with acetic acid at 165°, the hydrobenzoin anhydride is converted 
into hydrobenzoin acetate, whilst the iso-compound is- but slightly 
attacked even at 250°, and besides benzaldehyde and.stilbene gives 
only small quantities of isohydrobenzoin. 

On treating hydrobenzoin anhydride with phosphorus pentachloride 
at 130°, the same chloride, C,Hj2Cl,. (am. p. 192°), is obtained as from 
hy drobenzoin itself, together with but a small quantity of resin, and 
none of the chloride of melting point 94°. Isohydrobenzoin anhy dride 
under similar circumstances gives, besides the chloride (m. p. 192°), 
also a resinous body (C2H,OCI,, m. p. 87° ?), which was far. more 
»bandant than in the case of the hydrobenzoin compound. On saponi- 
fication, this resin gave hydro- and isohydro-benzoin; by recrystallisa- 
tion, it was converted into the compound C,H,,0Cl (m. p. 153°), 
which is more soluble in alcohol than the dichloride (m. p. 192°). 

Both anhydrides on oxidation give a compound, C.,H..0;, together 
with small quantities of benzoie acid and other products, amongst 
which there is one crystallising in needles or plates (m. p. 144°), 
which appears to be a reduction-product of the compound C,H. 
This latter substance is easily soluble in benzene and chloroform, and 
but sparingly soluble in hght petroleum; it is also difficultly soluble 
in cold, but more easily soluble in. hot alcohol, and crystallises in 
needles or plates (m. p. 155°). The formation of this body by the 
oxidation of hydro- and isohydro-benzoin anhydrides seems to show 
that the formula of these latter is more probably C.,H.O. than 
C,,H,.O. On oxidation with chromic and acetic acids, it gives neither 
benzoic acid nor benzophenone, but a new compound (C.,H.»O, or 
C.,H 03 ?), which erystallises in plates (m. p. 98°). On reduction with 
phosphorus and hydriodic acid, the compound C.,H»,O; gives dibenzy] 
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(m. p. 52°), and a substance, C,;H,O02, ecrystallising in needles (m. p. 
144°), sparingly soluble in water, but easily soluble in alcohol, ether, 
and benzene, and which on further oxidation give chiefly benzophenone. 

By reduction with phosphorus and hydriodic acid, hydro- and iso- 
hydro-benzoin anhydrides both yield dibenzyl, together with a small 
quantity of an oil, thus showing that they are both derivatives of the 
same hydrocarbon ; the oil on oxidation gave benzophenone. Diphenyl- 
aldehyde is obtained on heating either anhydride with dilute sulphuric 
acid at 210°: hydrobenzoin chloride (m. p. 182°), together with 
diphenylaldehyde, is obtained by heating the anhydrides with strong 
hydrochloric acid at 170°. Benzoie chloride converts both anhydrides 
into hydrobenzoin chiorides (m. p. 192°). All the above reactions 
show that the two anhydrides are almost completely identical, and 
that the difference between them is probably of the same kind as that 
between the corresponding alcohols. These results also on the whole 
point to the formula, C.sH.,O2, for the anhydrides, rather than to the 

‘simpler formula, C,,H,,0. 

It has not yet been possible to decide finally whether the aldehydes 
obtained from hydro- and isohydro-benzoin, by the action of dilute 
sulphuric acid, are absolutely identical both physically and chemically, 
but it is very probable that they are. 

Both these aldehydes give benzophenone on oxidation, and not di- 
phenylacetic acid, and only by treatment with alcoholic potash was it 
possible to convert them into the latter compound; even then, the 
chief products were benzhydrol and diphenylmethane. These alde- 
hydes which the authors consider on the whole to be identical, have 
the composition of a diphenyl-aldehyde, CuH»O; the product is a 
colourless oil, heavier than water,-and insoluble therein, but easily 
soluble in ether, alcohol, benzene, and chloroform. ‘Tt boils at 315° 
with slight decomposition. On keeping for many weeks it yields 
formic acid and benzophenone, and gradually ‘becomes crystalline. The 
crystals from the’ hydrobenzoin aldehyde melt at 213°, and those 
from the iso-compound at 167°. In a second experiment, however, 
the hydrobenzoin aldehyde also gave crystals melting at 167°, and not 
at 213°; the change which here takes place is probably as follows :— 
2(C;H;),CH:COH + O, = (C,H;).C : C(C;H;)2 + 2CH,0,, and 
(C,H;).CH:COH + O, = (C,H;)2.CO + CH.,0,. Both the crystalline 
bodies on oxidation give benzophenones, and by treating the one 
melting at 167° with acetic chloride, a crystalline body (m. p. 125— 
130°) is obtained. T. C. 


Physical Isomerism, with Special Reference to Hydro- and 
Isohydro-benzoin. By T. Zincxe (Annalen, 198, 191—203).—In 
this paper the theories which have been proposed by Laubenheimer 
(Ber., 9, 766), Lehmann (Zeits. f. Krystallographie, 1, 110), and Van’t 
Hoff, to account for physical isomerism, are severally discussed, and 
the author arrives at the conclusion that the physical isomerism in the 
case of the hydrobenzoins cannot be satisfactorily explained by means 
of any of them. = Se 


Orthobrombenzoic Acid. By M. Raauts (Anvalen, 198, 99— 
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114).—This acid is best prepared by oxidising liquid bromotoluene 
with potassium permanganate. It crystallises from hot water in 
colourless silky needles (m. p. = 150°; 148°, Zimcke, Ber., 7, 1502 

138°, Richter, Ber., 4, 459), which are sparingly soluble in cold water, 
but far more soluble than either the meta- or para-derivatives, from 
which it is still further distinguished by being little or not at all vola- 
tile in steam. It is easily soluble in alcohol, ether, and chloroform. 
When fused with potash it yields parahydroxybenzoic acid (?), and 
but a trace of salicylic acid. The salts of the alkalis and alkaline 
earths are easily soluble in water, and those of the heavy metals but 
slightly soluble. The following salts were prepared and examined :— 

The potassium salt, C,H,Br0.K. 2H,0 (m. p. 245); sodium salt, 
C,H,BrO.Na; barium salt, Ba(C,;H,BrO,)..2C,H,O (from alcohol) ; 
calcium salt, (C;H,BrO,).Ca.3H,0 ; zine salt, (C;HyBrO,).Zn ; neutral 
copper salt, (C;H,BrO,).Cu.H,O (m. p. = 257° with decomposition) 
are crystalline, whilst the basic copper salt, C;H,BrO..Cu.OH, silver 
salt and lead salt, (C;H,BrO,),Pb.C,.H,O (m. p. = 176—180°), are 
amorphous precipitates. 

Methyl orthobromobenzoate, C;H,BrO:2.Me, is obtained as a colourless 
liquid (b. p. = 246°) by the action of methyl iodide on the silver 
salts. 

Ethyl orthobromobenzoate, C;H,BrO2, is a colourless liquid (b. p. = 
254°). 

Nitro-orthobromobenzoic acid, C;H;Br(NO,).COOH, is obtained by 
dissolving the bromobenzoic acid in cold fuming nitric acid, and is 
identical with the acid previously prepared by Burghardt (Ber., 8, 
560). It crystallises from hot water in brilliant needles (m. p. = 
180°), which are sparingly soluble in cold, but more easily in hot 
water, and very easily in alcohol, ether, and chloroferm. The bariwm 
salt [C;H,Br(NO,.)O, ],Ba.5$H,O, crystallising in needles or prisms, 
and the silver salt were prepared. Hthyl nitro-orthobromobenzoate, 
C,H;Br(NO,).COOKt, crystallises in needles (m. p. = 66°), which 
are insoluble in water, but easily soluble in alcohol and in ether. 

That nitro-orthobromobenzoic acid has the constitution— 


[COOH: Br: NO, = 1: 2:5], 


was proved by converting it (by treatment with aqueous ammonia) 
into nitro-amidobenzoic acid (m. p. 27U°), which is identical with that 
obtained by Waltenberg (Ber., 8, 1217) from ethyl paranitrosalicylate. 
Now Kruse has shown that the nitro-group of this acid must be in 
the meta-position in reference to the carboxyl-group, and hence the 
acid must have one of the two following constitutions :— 


[COOH :NH,: NO, = 1: 2:3, or 1: 2:5], 


but the fact that nitro-orthobromobenzoie acid gives paranitraniline 
(m. p. 148°) on treatment with alcoholic ammonia proves that the 
latter of these is the true one. = & 


Paranitrophenylacetic Acid. By T. Maxwet (Ber., 12, 1764 
—1768).—The nitrophenylacetic acid (m. p. 114°) which Radziszewski 
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(Ber., 2, 209 and 3, 648) obtained by nitrating phenylacetic acid is not 
a definite compound, but a mixture of para- and ortho-nitrophenylacetic 
acids, which cannot be separated by recrystallisation from alcohol. 
The mixed acids (m. p. 114°) were converted into methyl salts and 
dissolved in boiling light petroleum, when pure methyl paranitro- 
phenylacetate was deposited in long glistening needles (m. p. 54°), 
leaving a mixture of methyl ortho- and para-nitrophenylacetates in 
the mother-liquor. 

The paranitro acid crystallises in silky needles (m. p. 152°) soluble 
in alcohol, ether, and benzene. On oxidation, it yields paranitroben- 
zoic acid (m. p. 238°), and on reduction with tin and hydrochloric 
acid, amidophenylacetic acid. 

Barium paranitrophenylacetate erystallises im yellow anhydrous 
needles, freely soluble in water. 

The zine salt forms needles containing one mol. H,O, the silver salt 
also forms colourless needles, which are sparingly soluble in cold water. 
The salts of the alkalis are very soluble. Methyl paranitrophenylacetate 
melts at 54°, and is soluble in alcohol, benzene, and ether. The addi- 
tion of a few drops of alcoholic potash produces a beautiful violet 
coloration in the alcoholic solution of this substance. 

The ethyl salt crystallises in thin plates (m. p. 65°5°) soluble in 
alcohol and ether. W. C. W. 
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Polymerised Non-saturated Acids. By R. Firtic (Ber., 12, 
1739—1744).—When methacrylic acid is heated at 130° in sealed 
tubes, it is converted into a polymeric modification in the form of a 
white hard mass resembling porcelain in appearance. This substance 
does not dissolve in water, but slowly unites with it, forming a clear 
transparent liquid, from which thé polymeride can be separated as a 
colourless gelatinous mass, by filtration.’ Attempts to ascertain the 
constitution of this compound have been unsuccessful, since it is either 
not acted on by treatment with oxidising agents, or else completely 
destroyed. 

Isatropie acid obtained by heating atropic acid at a temperature 
above its melting point, is converted into anthraquinone and ortho- 
benzoylbenzoic acid, Ph.CO.C,Hy.COOH (b. p. 127°) when chromic 
acid is added in small portions at a time, to an acetic acid solution of 
the acid. 

By the action of sulphuric acid on isatropic acid at a temperature 
not exceeding 50°, carbonic oxide and a monobasic acid, C,;H,,O., are 
produced. The acid is deposited from an alcoholic solution in colour- 
less plates which melt at 156°, and decompose on distillation into 
carbonic anhydride and a liquid hydrocarbon, C,,H,, (b. p. 320°). If 
the mixture of sulphurie and isatropie acids is heated at 100°, a sul- 
phonic acid, CjH,SO; or CyH,SO; is formed. This compound, 
which can also be prepared by the action of sulphuric acid on the new 
acid, C\,H,,O2, is insoluble in water. It dissolves in acetic acid and 
crystallises from this solution in transparent prisms, which melt with 
decomposition at 258°. 

The solution of the sulphonic acid in water containing sodium car- 
bonate may be preserved in the dark without undergoing any altera- 
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tion, but on exposure to the light, the liquid rapidly becomes turbid, 
and deposits a yellow precipitate (m. p. 193°), soluble in alcohol. 

Isatropic acid is decomposed by distillation, yielding (1) a hydro- 
carbon, C,H, (b. p. 320°); (2) a monobasic acid, C,,H,O2, crystal- 
lising in prisms (m. p. 163°), which is not identical with the pre- 
viously described acid of the same composition ; (3) a soluble acid, 
probably C,,H,,O:, not yet obtained in the crystalline state. From 
the preceding observations, the author concludes that the conversion 
of atropie into isatropic acid, may be best represented thus :— 


COOH.CPh: CH CH,.CH 
COOH.CPh:CH, COOH-CPh<—('y —>CH.COOH 


2 mols. atropie acid. Isatropic acid. 


In the preparation of isatropic acid by the long-continued boiling 
of atropic acid with water, a second polymeride is formed. On re- 
cerystallising the product from acetic’ acid, the new acid is found in 
the mother-liquor, from which it can be obtained in plates (m. p. 205°). 
It is converted into isatropic acid (m. p. 237°) by exposure to a tem- 
perature of 220° for some time. 

Cinnamic acid can easily be polymerised, but the dibasic acid, 
C,sH:.O,, corresponding to isatropic acid, has not yet been isolated. 
The monobasic acid, C,;H,.O2, is formed by boiling a solution of cin- 
namic acid in 5 parts of glacial acetic acid with } its volume of 
sulphuric acid, or by treating cinnamic acid with sulphuric acid 
diluted with 14 times its volume of water. In the latter method, the 
hydrocarbon, C,H. (b. p. 310—312°), described by Erlenmeyer as 
distyrene, and also investigated by Krateau (Ber., 11, 1260), is ob- 
tained as a bye-product. The acid, C,;H,O2, is a colourless amor- 
phous substance, insoluble in water, but dissolved by ether, alcohol, 
and acetic acid. Its calcium salt is insoluble in hot water. 

W. C. W. 

The Isomeric Nitrosalicylic Acids. By H. Scuirr and 
F. Mastxo (Gazzetta, 9, 318—327).—In the first part of the paper the 
authors give an account of the various researches which have been 
made on the nitrosalicylic acid obtained by the action of dilute nitric 
acid on indigo, hitherto supposed to be homogeneous, and the nitro- 
salicylic acid from salicin or salicylic acid, which has been shown to 
be a mixture of two isomerides, melting at 125° (144° when anhydrous) 
and at 228° respectively. The authors find, however, that the nitro- 
salicylic acid from indigo may also be separated into two portions, one 
melting at 125° and the other at 228°. This is effected by first con- 
verting the crude acid into ammonium salt, and after separating the 
resin, boiling the solution with excess of baryta-water. The barium 
salts thus obtained are then separated by fractional crystallisation, 
the one containing the acid of melting point 228° being least soluble. 
According to the authors, the acid which forms anhydrous crystals 
(m. p. 228°) has the constitution [COOH : OH: NO, = 1: 2: 5], whilst 
the acid crystallising with one H.O (m. p. 125°) has the constitution 
[1:2:3]. From these results, it is evident that the acid obtained 
from indigo, like that from salicin or salieylic acid, is a mixture of two 
isomerides. C. E. G. 


122 ABSTRACTS OF CHEMICAL PAPERS. 


Artificial Tannin. By P. Frepa (Gazzetta, 9, 327—332).—The 
author has repeated the experiments described by Schiff (Gazzetta, 8, 
363, and this Journal, Abst., 1879, 646), but obtains totally different 
results, all tending to confirm the conclusion at which he had arrived, 
that the supposed digallic acid or artificial tannin of Schiff, obtained 
by the action of arsenic acid on gallic acid, is merely an arsenical 
compound of gallic acid. He has analysed the precipitate formed in 
quinine solution, and finds that it contains as mueh as 7—8 per cent. of 
arsenic in different specimens; when the arsenic is removed, none of 
the tannin reactions could be observed. The author’s experiments 
show that arsenic acid, whether in aqueous or alcohol solution, does not 
transform gallic acid into digallic acid, but into an arsenical compound, 
which has some properties in common with tannin, and that when 
this compound is freed from arsenic by hydrogen sulphide, gallic acid 
is regenerated. The author has observed also that the melting point 
of gallic acid is much lower (210°) when it is gradually heated than 
when it is rapidly heated (240—252°), probably owing to incipient 
decomposition. C. E. G. 


Amidobenzenedisulphonic Acids. By O. Zanper (Annalen, 
198, 1—29).—(1.) Paramidobenzenedisulphonic or disulphanilic acid, 
C,H;NH.2(SO;H)..2H.O [SO;H : SO,H: NH, =1: 3: 4], is obtained 
by the action of fuming sulphuric acid on paramidobenzenesulphonic 
acid (sulphanilic acid), and is also found in the mother-liquor left in 
the preparation of sulphanilic acid. It crystallises in small reddish 
needles, which dissolve readily in water and alcohol, but not in ether. 
Bromine throws down tribromaniline from an aqueous solution of the 
acid. It forms normal and acid salts, the former of which dissolve 
easily in water, the latter less readily, whilst both are insoluble in 
alcohol. Normal ammonium paramidobenzenedisulphonate, 


C.H,(NH,)(SO,NH,),.H,0, 


forms small transparent yellowish hexagonal prisms. The acid salt, 
C,H;(NH_)(SO;H).SO;N H,.2H.0, crystallises in large white needles, 
which become reddish when exposed to the air. 

The normal potassium salt, CSH;NH.(SO;K)..H,0, forms very hard 
yellowish nodules, and the acid salt white silky needles. 

The salts of calcium, barium, lead, and silver, resemble those 
described, except that the acid calcium salt and both the silver salts 
are anhydrous. 

Diazoparabenzenedisulphonic acid, CsH;(SO;H) : N.SO; may be ob- 
tained by the action of nitrous aeid on an alcoholic solution of the 
amidodisulphonic acid, but a better method of preparing it is by 
nitration of an acid salt. 

The diazoparabenzenedisulphonates dissolve in cold water, and are 
precipitated by alcohol from the aqueous solution. They do not 
explode by percussion. Heated on platinum foil they burn brightly, 
leaving a carbonaceous residue. When heated with alcohol, or boiled 
with water or with hydrobromic acid, they yield benzenedisulphonates, 
phenoldisulphonates, and bromobenzenedisul phonates. 

Ammonium diazoparabenzenedisulphonate, CsH;(NH,SO;) : N.SO,, 
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prepared by passing nitrous acid into an ice-cold concentrated solution 
of hydrogen-ammonium paramidobenzenedisulphonate, forms . white 
needles. The potassium salt obtained in a similar manner is also 
anhydrous. -The bariwm and calcium salts contain 2, the lead salt 
3 mols. of water of crystallisation. 

Metabenzenedisulphonic acid [SO;,H : SO;H = 1 : 3)—When calcium 
diazoparabenzenedisulphonate is heated with alcohol under pressure, 
nitrogen is evolved, and the free benzenedisulphonic acid is found in 
the solution (this Journal, 1878, Abst., 409). 

Bromobenzenedisulphonic acid [SO;H : SO;H: Br = 1:3: 4], is 
obtained by heating the salts of the diazodisulphonic acid with hydro- 
bromic acid, converting the potassium salt into the chloride, and 
heating the latter with water at 150°. It crystallises in slender 
transparent, deliquescent needles, and seems to be identical with 
Heinzelman’s f-bromobenzeuedisulphonic acid and N6lting’s bromo- 
benzenedisulphonic acid (see this Journal, 1878, Abst., 410, and vol. 
13, 895, 1195, and Ber., 7, 1311). The normal salts dissolve readily 
in water; acid salts could not be obtained. 

Potassium bromobenzenedisulphonate, C,H;Br(SO;K)2.H,0, obtained 
by decomposing the potassium diazo-salt with concentrated hydro- 
bromic acid, crystallises in small white nodular masses. 

The buriwm salt contains 4 mols. H,O. The silver salt is anhydrous. 

Bromobenzenedisulphonic chloride, C§H3Br(SO.C1)2, is formed by the 
action of phosphorus pentachloride on the potassium salt. It melts at 
103—105°. 

Bromobenzenedisulphonamide, CsH;Br(SO2.N Hz)2, obtained by warm- 
ing the chloride with strong ammonia, forms slender white needles 
(m. p. 238°), sparingly soluble in cold, but readily in hot water. 

Action of Bromine on Paramidobenzenedisulphonic Acid.—The pro- 
ducts are tribromaniline, dibromamidobenzenesulphonic and paramido- 
bromobenzenedisulphonie acids. 

Paramidobromobenzenedisulphonic acid, [SO;H : SO,H: NH, : Br 
=1:3:4:5], consists of masses of slender microscopical needles, 
which have sometimes a silky lustre. It dissolves readily in. water, 
and forms normal and acid salts, of which the former are the more 
soluble. 

The ammonium salt, C;H.Br(NH.)(SO;NH,)..2H,0, crystallises in 
transparent, bright yellow hexagonal prisms, which are decomposed 
with explosive violence by concentrated nitric acid. 

The potassium salt resembles the ammonium salt; the normal salt 
of barium has 3, the acid 1, and the acid lead salt 5 mols. of H,O. 

The diazobromobenzenedisulphonic acid, CsH,Br(SO;H)N.SO;.2H,0, 
is obtained by the action of nitrous acid on bromoparamidobenzene- 
disulphonic acid in white tabular crystals, which are not explosive. 
They evolve nitrogen when their aqueous solution is heated. The 
potassium salt forms pointed microscepical prisms, and contains 
3 mols. H,O. 

Dibromamidobenzenedisulphonic acid [SO, : Br : NH, : Br = 
1: 3: 4:5], erystallises in pale reddish crusts, formed of prisms con- 
taining 2H.O, which effloresce when exposed to the air. It is easily 
soluble in water, sparingly in spirit. 
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The barium salt with 5H.O forms white crystals, which acquire'a red 
tint on exposure to air; they are slightly soluble, and are decomposed 
at 180°. 

The diazo-compound of this acid’yields a dibromobenzenesulphonic acid, 
[SO;H: Br: Br = 1:3: 5], and also a tribromo-acid [SO}: Br: Br: Br 
=1:3:4:5). 

(2.) Orthamidobenzenedisulphonic acid is obtained from orthamido- 
benzenesulphonic acid by the action of fuming sulphuric acid at 
170—180°, and is identical with disulphanilic acid. It crystallises in 
slender red microscopical needles; soluble in water, and forms normal 
and acid salts: Bromine precipitates tribromaniline (m. p. 118°5°) 
from dilute aqueous solutions of the acid. 

The potassium, barium, and lead salts have been prepared: 

The barium diazobenzenedisulphionate is obtained by the action of 
nitrous acid on a cold concentrated solution of the barium salt of the 
amido-acid. 

(3.) Metamidobenzenedisulphonio acid, CsH;(NH2)(SO;H)>..4H.0, is 
formed from metamidobenzenesulphonic acid by heating it with 
fuming sulphuric acid at 180°. It forms rhombic octohedrons, easily 
soluble in water and inalcohol; it slowly absorbs moisture on exposure 
to the air, and quickly effloresces over sulphuric acid. When heated, it 
melts in its water of crystallisation and decomposes, leaving an easily 
combustible carbonaceous residue. Concentrated nitric acid causes it 
to deflagrate. It forms normal and acid salts, of which the latter are 
less soluble than the former. The salts of ammonium, potassium, barium, 
and lead have been prepared, and resemble in general characters the 
salts previously described. The acid potassium salt is anhydrous. 

When metamidobenzenedisulphonic acid is acted on by nitrous acid 
a diazo-acid is formed, which yields salts with potassium, &c. When 
the potassium salt, CsH;(KSO;) : N.SOs, is heated with alcohol under 
pressure, a new body is formed containing an acid, which the author 
names oxethylbenzenedisulphonic acid, CsH;(EtO)(SO;H).. The potas- 
sium salt of this acid crystallises in slender, yellow transparent 
needles, soluble in water, and precipitated by alcohol from the aqueous 
solution as a white powder, redissolving in water with a yellow colour. 

The barium salt crystallises with 2H,O, when the solution is rapidly 
evaporated, otherwise with 3H,O. 

The chloride, CsH;(EtO)(SO.Cl)., obtained from the acid by 
treatment with phosphorus pentachloride, forms white hexagonal 
plates (m. p. 106—108°), soluble in benzene, apparently forming a 
compound with it. Strong ammonia converts the chloride into the 
amide, which crystallises in nodular groups of needles (m. p. 233°). 
This behaviour of the diazo-compound with alcohol is similar to 
that of orthamidotoluene-parasulphonic acid described by Hayduch 
(Annalen, 172, 215). 

The bromobenzenedisulphonic acid, C;H;Br(SO,H)., is formed when 
hydrobromic acid acts on the diazobenzenedisulphonates (obtained 
from the acid metamidobenzenedisulphonates): It consists of slender, 
white deliquescent needles, and forms sparingly soluble normal salts, 
resembling in general characters those previously described. 

Bromobenzenedisulphonic chloride, CsH3Br(SO.Cl), melts at 104°. 
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Bromobenzenedisulphonamitie, C,H;Br(SO,.NH,)., formed by the 
action of ammonia on the .chloride, forms slender silky needles 
(m. p. 210°). G. T. A. 

Synthesis of Phenylnaphthalene. By W. Smirn (Ber., 12, 
2049—2053).—The ‘author has recently shown that when a mixture 
of bromobengene and naphthalene is passed through a red-hot tube 
containing pumice stone, phenylnaphthalene, C,)H;Ph, dinaphthy], 
and diphenyl are formed. An increased yield of phenylnaphthalene is 
effected by distilling the crude product, and again passing the first 
portion of the distillate mixed with a fresh portion of naphthalene 


through the red-hot tube. 
The new hydrocarbon crystallises in colourless transparent scales 


i 

(m. p. 95° corr.), and probably has the constitution | y | . 
weet NS 

W. C. W 


Action of Iodine on Oil of Turpentine. By H. E. Armsrrone 
Ber., 12, 1756—1759).—When turpentine oil is heated in a retort 
with one-fourth its weight of iodine, no apparent change takes place 
until half the liquid has distilled over; at this stage hydriodic acid and 
iodine vapours are given off. The distillate is now poured back into 
the retort, and the distillation continued. These operations are 
repeated until iodine vapours are evolved as soon as the distillation is 
commenced ; the product is then distilled in a current of steam. The 
residue consists of colophene; the chief portion of the distillate boils 
between 155—160°, 175—180°, and at 170°; it contains cymene and a 
mixture of two hydrocarbons of the composition CjH2», one of which 
boils at about 160°, and the other at about 170°. Cymene is the only 
hydrocarbon of the benzene series which is produced by this reaction. 

W. C. W. 

Formation of Resin, and Chemistry of Ethereal Oils. By 
DracenvorFr (Arch. Pharm. [3], 15, 50—54).—Of the two theories 
that have been proposed for the formation of resins, the author con- 
siders that the oxidation theory is the correct one. It was found that 
the oil of Pinus pumilio, when kept for a year in a flask, deposited a 
crystalline resin having the composition C..H 3003; it is hence inferred 
that all resins are produced by the oxidation of hydrocarbons. The 
presence of water does not appear to aid the formation of the resin. 
Certain oils after they have been kept for some time will no longer 
mix to a clear solution with excess of alcohol, although a small quan- 
tity of alcohol produces no turbidity. This turbidity is due to the 
precipitation of the resin which was dissolved in the oil. 

This theory is opposed to experiments made by Godeffroy and Lie- 
bermann (Zeits. Oest. Apot., 15, 583), in which they found that oil 
freshly prepared from green juniper berries, became turbid on addition 
of alcohol. The author, however, found that oil of unripe juniper 
berries, prepared by himself, did not become turbid ; he can, therefore, 
account for the results of Godeffroy only by the supposition that the 
oil from green junipers oxidises more rapidly than that prepared from 
the ripe berries. a YW. &. 
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Action of Zinc-dust on Resins. By G. L. Cramician (Gazzetta, 
9, 304—318).—The first two sections of this paper describing the 
products obtained from abietic acid and from elemi-resin, have already 
appeared in this Journal (Abst., 1878, 438, and 1879, 69). The third 
treats of the action of zinc-dust on gum ammoniac. The resin after 
being separated from the gum by means: of alcohol is distilled with 
zine-dust in a current of hydrogen, when it yields about 45. per cent. 
of an oily liquid. By distilling this in a current of steam, and by 
repeated fractional distillation, it may be separated into four por- 
tions—one boiling at 136—138°, which gives isophthalic and _ tere- 
phthalic acids on oxidation, and is a mixture of meta- and para- 
xylenes, ©,H,); the second (b. p. 160°) is metamethylethylbenzene, 
€,H,; the third, boiling at 190—192°, the methyl ether of orthoethyl- 
phenol, ©sH».MeO, which when heated with hydriodic acid yields 
methyl iodide and orthoethylphenol, C,H;0. The phenol is oxidised 
to salicylic acid by fusion with potash, and does not appear to be 
identical with any of the known ethylphenols (comp. Annaten, 102, 
166; 156, 211 and 251; 1'70, 345). The fourth fraction (b. p. 235) 
is a homologue of benzene of the formula C,;H», and on. oxidation 
with chromic mixture yields. acetic and propionic acids and a small 
quantity of benzoie acid. C. E. G. 


Formation of Complex Glucosides. By H. Scuirr (Ber., 12, 
2032—2035).—Metamidobenzoic acid dissolves in a warm aqueous 
solution of helicin. On evaporating the liquid, a transparent, fluo- 
rescent, glass-like substance remains, which can be obtained in colour- 
less plates (m. p. 142°) by reerystallisation from alcohol. This com- 
pound has the composition C,;H,,0;.C;H,NO,, or 


CHO.(CH.OH),CH,.0.C,H,.CH(OH).NH.C,H,.COOH., 


By boiling with acids it is decomposed into glucose, an amido-acid, and 
an aldehydephenol. Similar crystalline compounds are formed when 
the hydrochlorides of amidocinnamic and amidosalicylic (1:2:3 and 
1:2:5) acids are added to a solution of helicin in dilute soda. They 
are purified by recrystallisation from alcohol, and have the composition 
C©,3Hi60;.CioHi;NO, and C,;H,,0;.C;H;NO, respectively. 

Unstable substances having the general formula 


CHO.(CH.OH),.CH,.0.C,H,(OH).S802.0.NH;.C,H,.COOH, 


are obtained by dissolving helicin in an aqueous solution: of amido- 
benzoic acid, glycocine, leucine, &c., saturating with sulphurous oxide, 
and evaporating the liquid over sulphuric acid. 

These compounds slowly lose a portion of their sulphurous oxide 
at the ordinary temperature; they resemble the compounds of the 
aldehydes with acid potassium sulphite in their behaviour with dilute 
acids. W. C.. W. 


Economical Process for Preparing Bibasic Quinine Citrate. 
By F. Dorro-Scripani (Gazzetta, 9, 283—285).—T wo processes are 
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at present employed for the preparation of quinine citrate, either by 
dissolving quinine in boiling water by the aid of citric acid, or by 
adding the requisite quantity of sodium citrate solution to quinine 
sulphate dissolved in 40 parts of boiling water. On cooling, quinine 
citrate crystallises out. The author finds it much more economical 
first to prepare calcium citrate by neutralising boiling lemon-juice with 
lime, washing the precipitate with boiling water, and, after drying, 
decomposing it with quinine sulphate. For this purpose 100 grams 
of quinine sulphate are dissolved in 3 litres of boiling water previously 
acidified with 3°669 grams sulphuric acid, 32°685 grams of the dry 
calcium citrate are added, and the whole boiled for half an hour. On 
cooling, the clear solution deposits quinine citrate in tufts of needles, 
which may be purified by recrystallisation. The mother-liquors yield 
a further quantity of the citrate on evaporation. €. E. G. 


Piperidine. By R. Scutrr (Gazzetta, 9, 333—335).—Considering 
the supposition that piperidine is a methylcrotonylamine as the most 
simple, the author determined to make attempts to reduce it, in hopes 
of obtaining normal methylbutylamine, but not succeeding, he then 
tried the reduction of a bromine derivative. He found that acetyl- 
piperidine in chloroform solution absorbed a molecule of bromine with 
avidity, but no crystalline compound could be obtained from it, neither 
did the action of reducing agents lead to any satisfactory result. He 
then prepared phthalylpiperide, CsH4(CO.N€;Hio)2, by the evaporation 
of an alcoholic solution of piperidine (2 mols.) and phthalic anhydride 
(1 mol.). It forms large transparent crystals which readily unite with 
bromine, producing the compound C,H,(CO.NC;H,).Br,; this crys- 
tallises in long colourless needles, very soluble in water or alcohol, but 
insoluble in ether. When treated with potash, it does not yield mono- 
bromopiperidine as might be expected, but all the bromine is removed, 
and the original compound is regenerated: silver oxide acts in a 
similar manner. From this it would seem improbable that the double 
bond in piperidine exists between two carbon atoms, but rather that it 
is between a carbon atom and a nitrogen atom. C. E. G. 


Alkaloids of “ Alstonia Constricta.” By Oxsertin and Scniac- 
DENHAUFFEN (Pharm. J. Trans. [3], 10, 1059—1060).—The bark was 
exhausted successively with ether, alcohol, and water, which took up 
1:038, 27°740, and 1°375 per cent. respectively, but no examination 
was made of the alcoholic or aqueous extract. The orange-coloured 
residue left on evaporation of the ethereal extract was taken up with 
dilute hydrochloric acid (1 : 200), treated with animal charcoal, and 
precipitated with ammonia. The dried precipitate was then exhausted 
with ether, evaporated, taken up with dilute acid, and reprecipitated, 
repeating these operations until all colouring matter was removed. 
It was finally obtained in silky tufts of lustrous needles by recrystalli- 
sation from ether. It is soluble in ether, alcohol, chloroform, benzene, 
acetone, and light petroleum, moderately soluble in boiling water, but 
insoluble in the cold. It dissolves readily in dilute acids, and is pre- 
cipitated by the same reagents as the other alkaloids. It is easily 
soluble in concentrated sulphuric, nitric, or hydrochloric acids, without 
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any perceptible coloration, but on diluting these so'utions with water, 
a beautiful blue fluorescence is produced. Concentrated sulphuric 
acid and potassium dichromate colour the crystals of an intense blue- 
green, passing to violet and then to purple; on adding water a crimson 
solution is obtained. 

The ethereal mother-liquors from which the alstonine had crystal- 
lised left an amorphous alkaloid on evaporation, which the authors 
propose to call alstonicine. It resembles alstonine in many points, but 


is only sparingly soluble in boiling water. It dissolves in concentrated 


sulphuric and hydrochloric acids with a greenish-brown tint; whilst 
with nitric acid it gives a splendid crimson-red. The acid solutions of 
the amorphous alkaloid do not exhibit fluorescence. The authors are 
of opinion that alstonine and alstonicine may possibly be related in 
the same way that quinine and quinicine are. C. EH. G. 


Satureja Juliana. By P. Spica (Gazzetta, 9, 285—289).—This 
plant, called “ erva de ibbisi” in the Sicilian dialect, is used by the 
peasantry to prepare a decoction which is taken in cases of intermit- 


‘tent fever: it is an herbaceous plant of the labiate order, having an 


aromatic odour, and somewhat pungent taste. In order to ascertain 
to what the active properties of the plant were due, the residue left 


on evaporating the alcoholic extract of the plant was washed with cold 


alcohol to free it as much as possible from chlorophyll, then dissolved 
in boiling alcohol, precipitated with an alcoholic solution of lead 
acetate, and filtered boiling. After separating the excess of lead by 
adding ammonia carbonate to the -clear liquid, it was concentrated 
and precipitated with water. The substance was further purified by 
treating its alcoholic solution with animal charcoal and again pre- 
cipitating with water. The white gelatinous product was separated 
by means of ether into two compounds, one of which, moderately 
soluble in ether (m. p. 204—205°), gave numbers agreeing with the 
formula C3,H;.O,, or, with less probability, C,H,,0. The other sub- 
stance, which is much less soluble in ether, especially in the cold, 
does not melt even at 250°, and above that temperature it is decom- 
posed ; the results of the analysis agree with the formula C;;H5,O,. 
The more soluble substance acquires a greenish-yellow tinge when 
boiled with dilute sulphuric acid, but otherwise remains unchanged : 
@ minute quantity dissulves, but the solution does not reduce Fehling’s 
test, although when evaporated at 100° it blackens and emits an odour 
between that of wax and caramel. This is only a preliminary notice, 
the author intending to examine the plant more carefully as soon as 
he can obtain a sufficient quantity. C. E. G. 


Carica Papaya and Papayatin. By J. Pecxotr (Pharm. J. 
Trans. [3], 10, 543— 346, and 383—386).—The author gives a detailed 
description of the Carica papaya, or papaw tree, its growth and cul- 
tivation. The trees are dicecious and hermaphrodite; the herma- 
phrodite variety is called Mamao macho (male mamao), the fruit 
bearing variety Mamao femea (female mamao), and a cultivated variety 
of the latter Mamoo melao (papaw-bearing mamao). 

Fruit—The fruit is gathered in the full-grown but unripe condi- 
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tion, when it contains a considerable quantity of a milky juice, which 
disappears almost entirely on ripening, and in the “ mamao macho” is 
found a caoutchouc-like substance; in the “ mamao femea,” a soft 
yellow resin; and in the “mamao melao,” a dark reddish-yellow 
fatty oil; these substances doubtless originated from the milky juice. 
The ripe fruit contained no free acid. The analyses of the fresh fruit 
of the three varieties freed from acid gave the following numbers :— 


Mamao Mamao Mamao 
femea. melao. macho. 
Caoutchouc-like substance ...... — 0-046 
Soft yellow resin .............. 0°165 — — 
Reddish-yellow fat ............ — 0-020 — 
p CER ee renee 1:070 0:500 0°735 
DY Aghccawnshsa sree ciansn 3238 3°580 4°333 
Poctinous matter ...... .....65-. 1315) 
Tartaric acid —— O-078 | 
*4 . Watota . 299 
Malis acid — a 
errr rr 5°503 J 
ard adie pid. crane ania 85°351 92°500 89-445 
EE a eee ee ee 3180 2°920 5-091 


The fresh fruit of the ‘‘mamao femea” gave 1:239 per cent. of ash, 
and the dried fruit, 8°457 per cent. It contains a large amount of 
soda, potash, and phosphoric acid. 

Seeds.—The examination of the seeds is not yet completed, but a de- 
tailed account of the method of analysis is given. They are found to 
contain:—An oil, Papaya oil; Caricin, an oil-like substance, with a 
disagreeable taste and smell, soluble in ether and alcohol; an acid 
similar to palmitic acid, Carica fat acid; a crystalline acid, Papayie 
acid, insoluble in cold water, but soluble in hot water and alcohol; a 
resin acid having an irritating and bitter taste, insoluble in water and 
ether, soluble in alcohol and alkalis; and a soft resin similar to that 
found in the fruit flesh of the ‘‘ mamao femea.”’ 

Milky Juice.—This juice occurs in all parts of the plant, but in quan- 
tity only in the unripe fruit. It is extracted with difficulty, the method 
being to make longitudinal incisions through the skin of the growing 
fruit, and as soon as one wound ceases to yield any juice, another is 
made; the gathered fruit yields only a few drops of juice. The milk 
resembles sheep’s milk, has a strongly acid reaction, and gelatinises 
when mixed with three times its volume of water; it is without smell, 
and its taste is astringent and bitter: its sp. gr. = 1:023 at 20°. 
Analyses of the milk were made in various ways. 

(1.) The milk was repeatedly shaken with ether until nothing more 
was extracted. The ethereal solution, on evaporation, left a residue of 
wax, Mamao wax. The residue, insoluble in ether, was treated with 
alcohol, which extracted a resin, and the insoluble portion was treated 
with water and filtered; a caoutchouc-like substance remained on the 
filter ; the filtrate was treated with absolute alcohol, when a white pre- 
cipitate of papayotin was thrown down, which, when dried over cal- 
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cium chloride, formed an amorphous powder. The alcoholic filtrate 
contained a small quantity of extractive matter; 7°845 per cent. of 
papayotin was obtained by this method. 

(II.) A quantity of the milk was evaporated to dryness, and the 
mass exhausted successively with ether, alcohol, and rectified spirit ; the 
insoluble residue was dissolved in water, and alcohol added to the 
solution, when a light-brown precipitate separated out of parapapayotin 
(5°338 per cent.), a substance formed by the decomposition of papayotin 
by heat. 

*IL) The milk was mixed with four times its volume of water, fil- 
tered from insoluble matter, and the filtrate treated with absolute 
alcohol. The precipitate was dried over calcium chloride, and con- 
sisted of snow-white papayotin to the amount of 3°762 per cent. 

(1V.) The milk was exhausted repeatedly with warm water; the 
aqueous extracts concentrated, filtered, and precipitated with absolute 
alcohol ; 4°304 per cent. of papayotin of a greyish colour was obtained. 

(V.) The aqueous extracts of the milk were treated with lead 
acetate, the precipitates decomposed with sulphuretted hydrogen, and 
the filtered solution treated with absolute alcohol, in one case without 
and in another after concentration. A difference in the colour of the 
two products was all that was noticed. 

Milk from the Stem.—The stem yields but a small quantity of milk, 
which had more the consistency of cream than that from the fruit. It 
contains 3°961 per cent. of snow-white papayotin. 

Green. Leaves.—The leaves yield 33 per cent. of a green juice, which 
is treated: with absolute alcohol and filtered ; the residue washed free 
from chlorophyll, and exhausted with water; the solution which con- 
tains impure.-papayotin is precipitated with basic lead acetate, and 
the precipitate treated as in No. V. A yield of ‘117 per cent. is 
obtained. 

In the preparation of papayotin, strong heat should be avoided, to 
obtain an active product of a white colour. The best papayotin is 
obtained by method I or III, or from the stem; the most advan- 
tageous source, however, is the leaves, notwithstanding the small 
yield, since they can be obtained in large quantities. Papayotin is an 
amorphous, snow-white, non-hygroscopic powder, without smell, but 
with a slightly sweet, saline, astringent taste. It is insoluble in ether, 
alcohol, chloroform, and petroleum spirit, but soluble in glycerol and 
in water, nitric acid, and hydrochloric acid. Sulphuric acid colours 
it yellow; potash and soda colour it brown, and ammonia, yellow. 
An aqueous solution gave the following reactions :—White precipitates 
with alcohol, lead acetate, mercuric chloride, tannic acid, and sodium 
carbonate; with silver nitrate, a white turbidity, which, on standing, 
forms a deep yellow precipitate and a brown solution; iodine solu- 
tion, a light-brown precipitate; ferric chloride, slight yellow preci- 
pitate ; with phosphoric acid, on standing, a white precipitate; with 
‘T'rommer’s sugar-test, a beautiful violet-blue, which, after boiling, 
became red-violet. 

Papayotin readily dissolves roasted meat; °28 gram dissolved 
‘2 gram meat in 10 minutes. Parapayotin has no action on cooked 
meat, even when heat is applied. Papayotin coagulates milk very 
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rapidly, as do those milk-juices of other Brazilian plants which have 
an acid reaction. 

The fruit of the Curica papaya is used as a food, and the syrup 
formed by boiling the juice of the ripe fruit with sugar as a sedative 
and expectorant. The milky juice taken internally causes intestinal 
inflammation, but in small doses is given as a vermifuge, as are also 
the seeds. It is also used as a wash for the skin. 

These results confirm those of Wittmack and Roy. 

L. T. O'S. 

Lithofellic Acid and some Lithofellates. By G. Roster 
(Gazzetta, 9, 364—393).—The finely-powdered oriental bezoar is ex- 
tracted with boiling alcohol, and the filtered solution allowed to eva- 
porate spontaneously, when it deposits the impure lithofellic acid in 
crystalline crusts. This, after recrystallisation, is converted into the 
sodium salt by neutralising the alcoholic solution with sodium carbo- 
nate, evaporating to dryness, and extracting the sodium lithofellate 
from the residue by treatment with boiling absolute alcohol. The 
sodium salt is converted into the corresponding barium salt by decom- 
posing it in aqueous solution, with a slight excess of barium chloride, 
and may then be purified by recrystallisation. 

Barium lithofellate, CyHjBaO,.10H,0, may be obtained from its 
aqueous solution in very perfect prismatic crystals, as much as 4 cm. 
long; they have many lateral faces, and are terminated by rhom- 
bohedral summits. The measurements show that they do not differ 
much from the rhombohedric system. The crystals (m. p. 185°) con- 
tain 10 mols. of water of crystallisation, of which they readily lose 4 
in a dry atmosphere, and the remainder at 150°. The salt is very 
soluble in boiling water and in alcohol. Its rotatory power in aqeuous 
solution, as determined with a Wild’s polaristrobometer, is [a]p = 
+ 19°68°, at a temperature of 15°. 

Lithofellic acid, CoH¢04.H,O, is easily prepared from the barium 
salt by precipitating it in dilute solution with hydrochloric acid, and 
washing the precipitate with boiling water until the washings no 
longer give a precipitate with silver nitrate. Prepared in this way, it 
is a white crystalline powder (m. p. 205°, corr.), which may be obtained 
in distinct crystals from its alcoholic solution. The general appearance 
of these crystals is that of a hexagonal prism; but accurate measure- 
ments show that they are more complicated, and that they do not 
belong to the rhombohedric system, as stated by Hoppe-Seyler, but to 
the clinorhombic. The specific rotatory power of the acid in alcoholic 
solution is [a ]p = + 13°76°, as determined with a Wild’s polaristro- 
bometer. 

Sodium lithofellate, obtained by neutralising pure lithofellic acid 
with sodium carbonate and evaporating the aqueous solution, forms a 
gummy transparent mass, of pale yellow colour. It is exceedingly 
soluble both in water and in alcohol; its solutions have a very bitter 
taste. Its concentrated alcoholic solution, on cooling, deposits the 
sodium salt in microscopic crystals, consisting of stellate groups of 
slender needles. Its rotatory power at a temperature of 14°5° is [a ]p= 
+ 18°16°. 

In recrystallising the crude precipitated barium lithofellate, a resi- 
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noid substance remains behind, apparently the barium salt of a new 
acid, but which the author has not as yet investigated. 

The author considers that although lithofellic acid differs from the 
bile acids, and especially from cholalic acid in its crystalline form, in 
its behaviour with acids and with alkalis, and in its action on polarised 
light, it should yet be classed with them, considering the ratio of the 
carbon and hydrogen, its dextroratory action, and its behaviour with 
Pettenkofer’s reagent. C. E. G. 


Diastase. By M. Baswitz (Ber., 12, 1827—1831).—The author 
previously stated (Ber., 11, 1443, and this Journal, 1878, Abst. 903) 
that the presence of carbonic acid is favourable to the conversion of 
starch into sugar by diastase. He now finds that diastase acts on 
some specimens of commercial starch equally well in the absence of 
carbonic acid. 

Potato-paste, rye meal, and barley extract contain a body which 
enables the diastase to convert the starch into sugar without the pre- 
sence of carbonic acid. 

The action of diastase on starch is not affected by increased or 
diminished pressure. The most favourable temperature is about 50° : 
above 60°, very little sugar is formed, the ferment being destroyed; 
whilst below 45° the formation of sugar takes place but slowly, although 
the maximum amount will be formed if the experiment is carried on 
for a sufficient length of time. 

The quantity of sugar formed increases when the amount of diastase 
used is increased, but the increase is not proportional to the addi- 
tional diastase. W. C. W. 


Chemistry of Vegetable Physiology and Agriculture. 


Fermentation accompanied by formation of Hydrogen 
Sulphide. By P. Mique (Bull. Soc. Chim. [2], 32, 127—138).— 
A peculiar organism, existing in sewage water, has the power of con- 
verting not only combined, but even free sulphur into hydrogen sul- 
phide. When placed in water containing solid albumin, this ferment 
causes the sulphur to be evolved in combination with hydrogen, until 
the amount of gas has increased to 60—70 c.c. per litre of liquid. The 
organism then dies. But if the solution be made alkaline with ammo- 
nia, soda, potash, or lime, about twice as much hydrogen sulphide is 
produced, before the ferment ceases to act. The sulphur contained in 
india-rubber is also evolved by this organism, and if the hydrogen sul- 
phide be prevented from accumulating in the liquid, which can be 
accomplished by passing a current of carbonic anhydride through it, 
the evolution goes on as long as sulphur is present. A litre of water, 
to which had been added sulphur, 4 per cent. of normal urine, and a 
trace of the ferment, evolved (:236 gram of sulphur combined with 
hydrogen in two days. To the naked eye, solutions undergoing this 
fermentation are almost limpid; the ferment, seen under the microscope, 
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forms elongated or circular cells of less than a thousandth of a milli- 
meter in thickness. It is capable of existing in media free from 
oxygen. W. R. 


Bacillus Urez. By P. Miquet (Bull. Soc. Chim. [2], 32, 126—127). 
—This ferment, which exists in sewage, belongs to the class named 
Anerobies by Pasteur; it resists exposure for some hours to a tempera- 
ture of 95—96°, and causes urea to disappear from urine. It also 
removes urea rapidly from a solution of pure urea to which a little 
gelatin has been added. W. R. 


Researches on the Bleeding of Vines. By E. Roronpr and 
A. Guizzont (Bied. Centr., 1879, 527—530).—After giving the results 
of his analyses of the sap of vines cut in April and May, the first 
named author remarks that on the average a litre of vine-sap contains 
0147 gram of solids, and 0°052 gram of ash, the red sorts yield- 
ing, however, more solids than the white ; the time of cutting does not 
seem to have any influence on the quantity of phosphoric acid and 
potash contained in the sap. Ghizzoni’s investigations lead him to the 
additional conclusion that sap taken from a lower part of the plant 
contains more mineral and less organic matter than that taken from 


upper parts. J. K. C. 


Composition of the Kernels and Husks of the Seed of 
“Gleditschia Glabra.” By J. Moser (Bied. Centr., 1879, 388).— 
The author obtained the following results :— 

Non- 


nitrogenous 
Water. Protein. Fat. extract. Fibre. Ash. Sand. 


Kernels.. 10°90 20°94 2°96 51°68 10°66 2:77 0:09 
Husks .. 1-24 4°54 3°67 60°70 19:30 300 0°05 


After boiling with dilute sulphuric acid, it was found that 41-4 per 
cent. of the kernels had been converted into dextrose. 

Tannic acid was found to be present in the husks to the extent of 
7°7 per cent. 1. & ©, 


Ash of Different Parts of the Vine. By E. Roronni (Died. 
Centr., 1879, 530—532).—The following briefly noticed investigations 
of the mineral constituents of the must, branches, and leaves of the 
vine relate to the products of two vine hills in the neighbourhood of 
Asti, on each of which were planted three kinds. The author gives the 
results of his analyses in tabular form, and infers from them that the 
composition of the ash varies with the locality rather than with the 
sort of vine; potash is found in greatest quantity in the ash of the 
must (60 to 70 per cent.), and in the least (6 per cent.) in that of the 
leaves, the latter also being poorest in phosphoric acid, and very rich 
in lime and silica. Soda is absent in all the samples analysed. 

J. K. C. 

Agricultural Chemistry in Japan. By E. Kincu (Chem. News, 
40, 195, 196).—This is a short account of the collection of soils, 


— 
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manures, and agricultural products, shown by the Imperial College of 
Agriculture, Japan, at the International Exhibition, at Sydney. 
Accompanying the collection is a report containing analyses of the 
greater number of the products, from which Mr. R. Warington has 
selected those of the principal foods, such as rice, soy beans, sweet 
potato, large radish, sea-weeds, tea, and saki. The last, a fermented 
liquor prepared from rice (this Journal, 1879, Abst., 413), contains from 
11°33 to 15:0 per cent. of alcohol, and the free acid, reckoned as acetic 
acid, amounts to 0°20 to 0°27 per cent. Besides these, the report 
contains analyses of manures, including lime, wood-ashes, nitre, waste 
vegetable substances, and residue from various manufactures, fish 
manure, bone superphosphates, excrement of birds, and hair. There 
is also a summary of the principal dye-stuffs and their methods of pre- 
paration, and the analyses of the most important. The different oils 
and waxes form the concluding section of the catalogue. 
L. T. O'S. 

Method of Selecting Beet for Seeding. By D. Isiep (Bied. 
Centr., 1879, 5835—536).—This is usually done by taking the specific 
gravity of the whole root; but on account of the difficulties connected 
with this plan, the author suggests that pieces be cut out of the root, 
about one third from the top; these do not differ greatly in specitic 
gravity from the rest of the root, and should be placed in a bath of 
salt of 105°, only those roots the cuttings from which sink being used 
for seed. J. &. C. 


Relation of the Colour of Clover Seed to its Value. By 
G. Hapertanpr (Bied. Centr., 1879, 532—534).—The author divides 
clover seed into two groups, the one comprising the yellow and violet 
being more valuable and less altered by keeping than the other group, 
in which he includes the brown and gray seeds. J. K. C. 


Absorptive Power of Soil-constituents for Gases. By G. 
Ammon (Bied. Centr., 1879, 511—515).—The substances used in these 
experiments were sand, aluminium silicate, calcium carbonate, hy- 
drated oxide of iron, gypsum, clay, and humus, all powdered to various 
degrees of fineness. The author tried the effect of aqueous vapour 
and ammonia on these substances at various temperatures ; his experi- 
ments showing that the most favourable temperature for absorption 
lay between 0° and 10°, and that the quantity absorbed varied directly 
with the fineness to which the substance had been powdered. The 
following are the numbers obtained, 100 c.c. of each substance being 
used, and the water being calculated by volume in the state of gas :— 


Cubic centimetres of water-vapour condensed by 


Hydrated Calcium 
At Humus. iron oxide. Quartz. carbonate. Kaolin. 
—10° C. 12717 12973 2026 208 5378 
0 14206 47332 2198 4258 5375 
10 36504 99712 1185 4775 6447 
20 26789 98990 277 962 1541 
30 16497 54753 99 233 1335 
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Of ammonia gas at 0° C. the following quantities were absorbed :— 


By hydrated By carbonate 
By humus. iron oxide. By quartz. of lime. By kaolin. 
29517 38992 938 1552 2447 


Part of the ammonia was converted into nitric acid by the oxide of 
iron. Carbonic anhydride was absorbed in very small quantity, except 
in the case of hydrated oxide of iron, from which the gas could not 
be expelled by air, as was the case in the other materials employed. 

By treating the soil-constituents with marsh-gas, empyreumatic 
substances were formed which prevented the experiments-in this direc- 
tion being completed. The condensation was greatest in the case of 
hydrated oxide of iron. Treatment with sulphuretted hydrogen was 
followed by a separation of sulphur in the case of all the substances 
employed: the greatest increase in weight was observed in gypsum. 
Oxygen was not absorbed by quartz, carbonate of lime, or kaolin: 
humus even lost in weight by exposure to the gas; 100 c.c. of gypsum 
absorbed 1189, and 100 c.c. hydrated oxide of iron absorbed 605 c.c. 
of oxygen. The condensation power for nitrogen was greater, as is 
shown by the following numbers :— 


100 c.c. of 


Hydrated Carbonate 
Humus. iron oxide. Sand. oflime. Kaolin. Gypsum. 


Absorbed ~} 126 23986 24 3803 813 10258 


of nitrogen 


In this case also nitric acid was found in the aqueous extract from 
the hydrated oxide of iron. 

To show the influence of oxide of iron on the absorption of nitrogen 
by the soil, the author made the following determinations,.in which 
ferruginous sand and clay,and the same substances freed from iron by 
hydrochloric acid, are compared in their absorptive power for nitro- 
gen :— 


100 c.c. of sand 100 c.c. of kaolin 
r AY ~ a, — 
Containing iron. Pure. Containing iron. Pure. 
Absorbed. . 217 101 1687 816 c.c. of nitrogen. 
J. K. C. 


Experiments on the Manuring of Barley. By P. Wacner and 
W. Roun (Bied. VCentr.. 1879, 515—519).—The soil in which these 
experiments were carried out was a sand containing 13 per cent. of 
humus, the phosphate being applied in the following experiments one 
day before, and the nitrogen (in the form of Chili saltpetre) the day 
after sowing. The following table shows the quantities of manure 
applied per hectare and the yield obtained :— 


Corn. Straw. 
Kilos. Kilos. 
CRD WINE a ka 66d cee ks cndencdecccs 4420 3770 
CD Be ee MIE oon ce ccnscccesecss 5280 4.890 


(3.) 50 kilos. soluble phosphoric acid...... 4570 4490 
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Corn. Straw. 
Kilos. Kilos. 
«4. ) 50 kilos. soluble phosphoric acid with 
20 kilos. nitrogen .............00- 5320 4920 
(5.) 50 kilos. phosphoric acid in the form 
of freshly precipitated calcium phos- 
phate, and 20 kilos. nitrogen ...... 5600 5110 
(6.) 50 kilos. soluble, with 43 kilos. insoluble 
phosphoric acid in form of phospho- 
rite, with 20 kilos. nitrogen ...... 5970 5370 
(7.) 35 kilos. soluble, and 30 kilos. insoluble 
phosphoric acid as above, with 20 
Eels. OF MEPOMOR .. . ow 00s se sce 5660 5350 
(8.) 50 kilos. soluble phosphoric acid in the 
form of phosphate of siti with 
20 kilos. nitrogen ..........+.....+. 6170 6500 


It is evident from the above that although the soluble phosphoric 
acid yielded poor results, the use of saltpetre proved very advantageous. 
The reason of this may be looked for in the fact that the soil was so 
very poor in lime as not to be able to arrest the phosphoric acid during 
its percolation through the soil after rains, thus only a small quantity 
of it came into actual contact with the roots of the barley. This was 
of course different in the cases of experiments (5), (6), and (7), where 
part at least of the phosphoric acid was applied in the insoluble form, 
and larger yields were the-result. With regard to experiment (8), 
the authors do not explain whether the remarkable yield obtained was 
the result of the way in which the phosphoric acid was combined, or 
of the presence of potash. J. K. C. 


Manuring Experiments with Oats. By C. Jenssen (Died. 
Centr., 1879, 519—528).—A field was marked off into eleven plots of 
975 square metres each; of these two were not manured, the remain- 
ing nine being treated with quantities of manure of various sorts 


equal in value commercially. The table following shows the various 


manures used and the resulting produce :— 


Quantity Yield in 
applied 
per hectare. Grain. Straw. Chaff. 
Kilos. Kilos. Kilos. Kilos. 


Chili saltpetre .............. 19 201 268 29 
EE 64 644500 60swewor — 151 190 18 
4 OP eerr TT Teer 25 18] 227 21 
Bone meal superphosphate.... 25 173 216 21 
Ammoniacal superphosphate . »- 22 177 199 20 
PUR MID asses cccotwcsss 16 181 209 17 
RPI a6 occcescnsveses -— 168 194 16 
Bone guano superphosphate .. 31 194 242 17 
Animal manure.............. 175) =—172 213 18 
Stable dung .... errr eT 1100 194: 233 23 


Mejillon guane superphosphate 29°5 170 200 14 


a ea a a a ae 
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The above tables show that Chili saltpetre, and next to it stable 
dung and bone guano superphosphate, produced the best yields. Fur- 
ther researches are necessary to establish any conclusions from the 


above results. 4. me G. 


Manuring of Beetroot. By O. Visrans (Bied. Centr., 1879, 
525).—The object of these investigations was to ascertain the value of 
the potash contained in molasses lees and charcoal residues as a 
manure. The action of several other well-known manures was tried, 
with results not differing much from the ordinary. From his experi- 
ments the author draws the conclusion that the potash of the charcoal 
residues is in a form which can be more readily absorbed by the beet 
than the potash of the lees. J. K. C. 


Manuring of Beetroot. By H. Bopensenver (Bied. Centr., 1879, 
523—524).—Samples of the sugar-beet taken from plots of land to 
which various manures had been applied, were tested for sugar at 
different periods of their growth. The seeds were sown on the 9th 
of May, and from the lst of August to the 14th of September the 
plants were subjected to quantitative investigation. On the results 
of his researches the author makes the following remarks :—Nitrogen 
when applied as manure in the form of Chili saltpetre, delays the 
ripening of the root to a considerable extent, and lessens the per- 
centage of sugar, although the yield by weight of the root is much 
increased. Phosphoric acid and guano give very favourable results 
as regards the percentage of sugar in the yield. J. K. C. 


Analytical Chemistry. 


Apparatus for Estimating Oxygen in the Atmosphere. By 
F, Fiscurer (Ber., 12, 1696—1698).—The oxygen in the atmosphere 
is determined by measuring the diminution in volume which takes 
place when a copper spiral is heated to redness, by means of a galvanic 
current in a known volume of air. A description of the apparatus 


and full details of the process employed are given in the original 
paper. we GW 


Quantitative Estimation of Oxygen dissolved in Water. By 
F, Tiemann and C. Prrusse (Ber., 12, 1768—1789).—The authors 
have examined three methods of determining the amount of oxygen 
dissolved in water, viz. :— 

1. Mohr’s volumetric process (Mohr’s titrirmethode) in which soda 
and a standard solution of ferrous sulphate are added to 500 c.c. of the 
water, which must be heated to 40°; after an interval of half an hour 
the precipitated ferrous hydroxide is dissolved in sulphuric acid, and 
the unoxidised ferrous salt determined by titration with potassium per- 
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manganate. From the amount of ferrous sulphate oxidised by the 
water, the quantity of oxygen is easily calculated. The results obtained 
by this method are invariably too low. 

2. Gasometric Method.—In order to expel the dissolved gases from 
the water, a slightly modified form of Reichardt’s apparatus (Zeits. 
Anal. Chem., 11, 271, and this Journal, 26, 412) is employed. In pre- 
sence of combustible gases, e.g., marsh-gas, the oxygen is determined 
by absorption with potassium pyrogallol, but when the mixture con- 
tains only oxygen, nitrogen, and carbonic anhydride, the latter is 
removed by a solution of soda, and the oxygen estimated by explosion 
with hydrogen. This method yields excellent results, but requires 
complicated apparatus. In certain cases when the water is boiled to 
expel the gases, there is a risk of a part of the oxygen not being 
evolved, owing to its having oxidised some of the constituents of the 
water. 

3. The process of Schiitzenberger and Risler (Bull. Soc. Chim., 19, 
153, and 20, 145) is very accurate, and seems to be the best adapted 
for general use. In this method, the oxygen is determined by the 
amount of indigo-white it converts into indigo-blue. Standard solu- 
tions of ammoniacal copper sulphate, sodium hyposulphite, Na,SO,, 
and indigo-carmine are required. 

The standard copper solution is prepared by dissolving 4469 grams 
of CuSO, + 5H,O in water, adding excess of ammonia, and diluting 
to a litre with water free from air; 10 c.c. of this solution are equiva- 
lent to 0°0014336 gram, or 1 c.c. oxygen at 0° and 760° mm. The 
hyposulphite solution is prepared by treating with zinc-dust for 
five minutes a soluticn of commercial sodium hydrogen sulphite, 
which has been diluted to sp. gr. 1°25. The liquid is now mixed with 
ten times its volume of boiled water, separated from the zinc-dust by 
decantation, and transferred to stoppered bottles, milk of lime being 
added until a slightly alkaline reaction is produced. The precipitated 
zine oxide is allowed to settle, and the supernatant liquid is rapidly 
filtered. To standardise the hyposulphite, 10 or 25 c.c. of the standard 
ammoniacal copper solution are brought into a Woulf’s flask, from 
which the air is displaced by a current of pure hydrogen. The hypo- 
sulphite is added from a burette, the point of which passes through a 
cork in the tubulus of the Woulf’s bottle. The exact point when the 
blue copper solution is completely decolorised by the hyposulphite is 
easily observed. After this experiment, the hyposulphite is diluted 
with water free from air until 5 v.c. are required to reduce 10 c.c. of 
the copper solution. 

The indigo solution is prepared by dissolving 100 grams of com- 
mercial indigo carmine paste or commercial indigotin (sodium indigo 
sulphate) in 2 litres of water. Its strength, which should equal that 
of the ammoniacal copper solution, is determined by titration with 
hyposulphite. 

The apparatus required for the determination consists of a three- 
necked Woulf’s bottle, of 15 litres capacity, which stands in an evapo- 
rating basin, containing warm water. Each tubulus is provided with 
a double-bored cork ; through the first pass a thermometer and a glass 
tube, connected with an apparatus for generating pure hydrogen. The 
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second contains two drawn out pieces of glass tubing, which are 
attached by means of a caoutchouc tubing to the burettes containing 
the standard hyposulphite and indigo solutions. The upper end of 
the hyposulphite burette is provided with a tube containing pumice 
stone soaked in potassium pyrogallate. A funnel fitted with a stop- 
cock, and a glass tube bent twice at right angles, and dipping into 
water, pass through the cork in the third tubulus. 

About 250 c.c. of warm water free from air, and 30—40 c.c. of the 
indigo solution, are brought into the flask, from which the air is 
expelled by a current of hydrogen. The contents of the flask must be 
kept at a temperature of 45° during the experiment. Standard hypo- 
sulphite is added until the indigo is bleached. 250 c.c. of the water 
to be examined are now brought into the flask through the tap funnel, 
care being taken to prevent the admission of air. The mixture is well 
shaken, and hyposulphite added until the blue colour is destroyed. 
From the c.c. of hyposulphite used, the quantity of oxygen may at once 
be calculated, e.g., 4°2 c.c. hyposulphite are equivalent to 10 c.c. of the 
standard copper solution = 0-0014336 gram, or 1 c.c. oxygen. 

9Q-Q 
250 ¢.c. water required 7°2 c.c. hyposulphite, or 28°8 per litre, = = 
6°85 c.c. of oxygen at 0° and 760mm. Three oxygen determinations 
in succession may be made without changing the apparatus; but since 
the hyposulphite changes rapidly, its strength must be determined by 
titration with ammoniacal copper solution every time the burette is 


filled. ww. G WW. 


Water Analysis. By A. Mijuver (Arch. Pharm. [3], 15, 25—27). 


—The residue obtained by evaporating the water is usually heated to 
120—140°. This temperature is insufficient to remove the crystal- 
line water of magnesium and calcium sulphates, therefore the solid 
matter is always reported too high. It is advisable therefore always 
to add a known weight of sodium carbonate, and subsequently to 
neutralise after separation of the earths according to the process 
described in Ber., 1870. E. W. P. 


Estimation of Sulphur in Natural Sulphides. By A. Corson 
(Bull. Soc. Chim. [2], 32, 115—116).—The method described is par- 
ticularly applicable to estimation of sulphur in pyrites. The sample 
is placed in a platinum boat near the sealed end of a piece of combustion 
tube, the other end of which is closed with a double-bored india-rubber 
cork. Through one of the holes a tube passes toe the end of the com- 
bustion tube, and conveys oxygen to the sulphide, whilst the resulting 
sulphurous anhydride escapes through the other tube into soda. The 
‘ sulphurous acid may be estimated by the iodine process, and the sul- 
phuric acid by baryta, or if a standard solution of soda be used, the 
portion remaining unneutralised may be estimated with standard 
acid, and the total sulphur deduced by calculation. W. R. 


Testing for Nitric Acid in Presence of Nitrous Acid. By A. 
Piccint (Gazzetta, 9, 395—396).—This method is useful for detecting 
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minute quantities of nitrates in the presence of large quantities of 
nitrites, and is founded on the property urea has of decomposing the 
latter in acid solution. Urea is added to the solution containing the 
nitrate, and it is then gradually added to another solution of urea in 
dilute sulphuric acid. As soon as the evolution of nitrogen due to the 
decomposition of the nitrites has ceased, some iodised starch is added, 
and then a fragment of zinc, when a blue coloration is produced if any 
nitrate is present. 


Analysis of Superphosphates. By E. Werty, lL. Rison, and J. 
LenMann (Annalen, 198, 290—307).—As adverse criticisms have been 
made against the process which was adopted at the Magdeburg Con- 
ference in 1872 for the extraction of soluble phosphoric acid from 
superphosphates, the authors have investigated the different points 
objected to, and some of the methods which have been proposed to be 
substituted for it. In their opinion the differences which frequently 
arise in the analysis of superphosphates are to be attributed entirely 
to a want of uniformity in preparing the aqueous solution, and not to 
the method that may be employed for the determination of the 
soluble phosphoric acid. The points investigated were as follows :— 

a. The time necessary for Digestion.—In the opinion of Abesser, Jani, 
and Mircker (Zeits. Anal. Chem. 12, 239), a digestion of the super- 
phosphate in water for a few minutes is sufficient, as by digestion for 
a longer time more soluble phosphoric acid may be obtained than was 
originally present as such, probably owing to the action of free sul- 
phurie acid on the phosphate. 

On the other hand, too low results are possible either from a trans- 
formation of soluble monocalcium phosphate into insoluble dicalcium 
phosphate, or, in the presence of oxides of iron and alumina from the 
formation of insoluble phosphates of these bases. 

With these statements the authors entirely disagree. Their experi- 
ments prove that although in some cases a shorter time may suffice, 
yet with all kinds. of superphosphates, whether containing much or 
little iron oxide and alumina, a digestion in cold water for two hours 
gives the most accurate results. 

b. The Extraction of the Soluble Phosphoric Acid by Washing the 
Superphosphate on a Filter which is connected with a Bunsen’s Pump.— 
This method has been recommended by Fresenius, Luck, and Neubauer 
(Zeits. Anal. Chem., 7, 304) ; and by Marcker, who states that the re- 
duction of the soluble phosphoric acid is thereby avoided. The 
authors, however, obtained results from nine different kinds of super- 
phosphates which were from ‘06 to ‘825 p. c. too low, arising no doubt, 
as explained by Erlenmeyer, from the decomposition on the filter of 
the monocalcium phosphate owing to the absence of free phosphoric 
acid. In the presence of excess of free phosphoric acid, this process 
was accurate, and this is believed to explain Fresenius’s results, 
which were obtained with a superphosphate containing 5°85 p. c. free 
phosphoric acid. 

c. The quantity of Water which is necessary for Complete Extraction. 
—With the exception of a slight increase in the amount of soluble 
phosphoric acid from superphosphates containing much oxide of iron 


al 
Ww 


ANALYTICAL CHEMISTRY. 141 


and alumina, no advantage is gained by increasing the quantity of 
water above that used in the Magdeburg process. 

The authors’ results, therefore, confirm the accuracy of the Magde- 
burg method, which consists in digesting 20 grams of the superphos- 
phate in a litre of cold water for two hours. A. J. C. 


Superphosphates from Pure Tricalcium Phosphate. By E. 
Wen (Annalen, 198, 307—318).—In order to ascertain the cause of 
the difference in the results obtained by the methods described in the 
previous paper, similar experiments were made with calcium super- 
phosphates which had been prepared by the action of sulphuric acid on 
pure tricalcium phosphate in such a manner as to obtain superphos- 
phates of three kinds, a, J, c. 

The soluble phosphoric acid was in all cases determined by the 
molybdic acid method. The results are as follows :— 

a. Superphosphates which contain much Free Phosphoric Acid 
(11:35 p. e.).—A very short period of digestion in water is sufficient 
to extract the whole of the soluble phosphoric acid. An increase in 
the quantity of water (1000 c.c. for 20 grams) is unnecessary. Correct 
results are obtained by washing the superphosphate on a filter-pump, 
but the quantity of wash water required before the filtrate is free 
from acid, that is, before the extraction is completed, is considerably 
greater than 125 c.c. for five grams, as stated by Mircker. 

b. Superphosphates containing only a Small Quantity of Free Phos- 
phoric Acid (‘05 p.c.).—It is necessary to continue the digestion in 
water for two hours to be certain that the extraction is completed. 
Washing on a filter-pump gives results which are considerably too low 
for the reasons stated in the previous paper. 

c. Superphosphates with no Free Phosphoric Acid.—Digestion in water 
for two hours is also necessary in this case: the filter-pump method 
is wholly inapplicable. 

If superphosphates, which contain mono- and di-calcium phosphates 
but no free acid, are treated with more than the usual quantity of 
water, e.g., with 5: 1000, then more soluble phosphoric acid is obtained 
than when the same superphosphate is digested for two hours in the way 
recommended, that is 20: 1000. This result is due to the solubility of 
the dicalcium phosphate. The opposite results obtained by Watten- 
berg (J. fiir Landwirthst, 1879, 27—52) on this point are stated to be 
due in all probability to the presence of free phosphoric acid which 
the author found could only be removed with great difficulty from a 
mixture of mono- and di-calcium phosphates. 

The decomposition of monocalcium phosphate which occurs accord- 
ing to Erlenmeyer (Ber., 9, 1839) when it is treated with a small 
quantity of water is too trifling to affect the results. 

The conclusions therefore arrived at in the previous paper are con- 


firmed. A. J. C 


Estimation and Separation of Manganese. By J. Votmarp 
(Annalen, 198, 318—364).—The volumetric method proposed by 
Guyard (Bull. Soc. Chim. [2], 1, 88) for the determination of manga- 
nese in a manganous salt by titrating the neutral and very dilute 
solution with a standard solution of potassium permanganate, has not 
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been found to give exact results on account of the precipitate which is 

caused by the permanganate being always of an uncertain and variable 
composition, and because of the extreme difficulty in ascertaining the 
end of the reaction. Guyard stated that the whole of the manganese 
was precipitated as MnO;.Mn,0;. 

The author shows that if a salt of calcium, magnesium, barium or 
zinc, be added to a solution of manganous salt, the whole of the man- 
ganese is precipitated by potassium permanganate as dioxide ;* more- 
over, the end of the reaction can be very readily observed, as the precipi- 
tate settles rapidly and the supernatant liquid becomes quite clear. The 
reaction occurs according to the equation, 3MnO + Mn,.0, = 5Mn0.. 

The salts of all strongly basic metallic oxides which are not sus- 
ceptible of oxidation, have a similar action. Alkaline salts to a great 
; extent obscure the end of the reaction. 

i Prefatory to describing the modified process, the author’s opinions 
are expressed on several points more or less connected with it. 

i! Titration of the Solution of Potassium Permanganate.—Objections are 
| made against most of the usually adopted methods for standardising 
| this solution. The use of the double salt of iron and ammonium is 
specially objected to on account of the difficulty of obtaining it free 
from ferric salt. 

Methods are described by which it can be standardised by deter- 
mining the manganese in it, either as sulphate or as oxide, Mn,Q,. 
In either case the permanganate is reduced by sulpkurous or hydro- 
chloric acid, and the manganese after precipitation by ammonium 
carbonate is converted into sulphate, or into oxide by igniting the 
chloride with mercuric oxide. 

The mercuric oxide used for this purpose is prepared by precipita- 
H tion (with pure sodium hydrate) from the chloride which has been 
iil sublimed from a mixture of the chloride with one-tenth its weight of 
tt oxide; thus prepared, it can be similarly employed with great ad- 
tt vantage for the conversion of most metallic chlorides into oxides; 
iii and to precipitate ferric or aluminic oxide, when in solution as chlo- 
it ride, free from alkalis, but not from alkaline earths; also to separate 
iW ferric oxide completely from manganese. 

To any of the methods above mentioned, the author prefers to stan- 

i dardise the permanganate solution by means of a solution of potassium 

iodide in presence of hydrochloric acid, determining the liberated 

i | iodine in the usual way with standard sodium thiosulphate and calcu- 

Hi lating the manganese from 80 mgrms.O = 3 x 55 = 165 mgrms. Mn. 

The solution of permanganate must be free from chlorates, and the 

water used in the process from nitrites. The solutions required are 

vs, potassium permanganate containing 3°833 grams per litre, 1 c.c. = 

tt 2 mgrms. Mn; sodium thiosulphate prepared by dissolving 30-061 grams 

with addition of 3 grams of ammonium carbonate in 1 litre of water, 

1 c.c. = 2 mgrms. Mn, and a solution of potassium iodide approxi- 
mately equivalent to 55 grams free hydriodic acid per litre. 


 -  F*' By = rr = ae ee ee ee a 


* Kessler has previously used zine chloride for the same purpose in precipitating 
a manganous salt with bromine (Zeits. Anal. Chem., 1879, 1—14, and this Journal, 
1879, 341, Abst.). Pattinson subsequently found that ferric chloride had a similar 
action (this Journal, 1879, 365, Trans.).—A. J. C. 
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Separation of Iron from Manganese.—Iron is the only metal which, 
if present in large quantity, hinders the determination of manganese 
by this method. In preference to any other method, the author sepa- 
rates the iron from manganese by precipitation with zine oxide, which 
can be prepared for this purpose by igniting ordinary zinc white and 
levigating it with water. 

In the absence of iron or in the presence of a small quantity of it, 
the process is as follows :— 

The solution of manganous salt is mixed with about 1 gram of zinc 
sulphate and diluted so that 100 c.c. does not contain more than 
0:25 gram Mn, and if the solution is neutral 2 to 3 drops of nitric 
acid (12 sp. gr.) are added; if acid, it is neutralised with sodium 
carbonate (free from sulphite) and nitric acid then added as before. 
The solution is heated to boiling, and the solution of permanganate 
added until the colour remains permanent. Properly performed, the 
titration occupies from twelve to fifteen minutes. A blank experi- 
ment must be made with the solution of zinc sulphate. 

Metallic alloys, wrought iron, and steel, are dissolved in a mixture 
of 3 vols. of sulphuric acid (1°13 sp. gr.) and 1 vol. of nitric acid 
(1:4 sp. gr.). Substances dissolved in hydrochloric acid are evaporated 
to dryness with sulphuricacid, and then taken up with water. Spiegel- 
eisen or ferromanganese is dissolved in nitric acid, the solution then 
evaporated to dryness, and the residue heated until the nitrate is 
decomposed and carbonaceous matter is burnt off. The residue is 
dissolved in hydrochloric acid, and this acid expelled with sulphuric 
acid as before described. In all cases, the greater part of the acid is 
neutralised with sodium carbonate or sodium hydrate (free from man- 
ganese), then zinc oxide is added until the supernatant liquid is milky, 
showing that the whole of the iron has been precipitated. 

The oxide of iron precipitate generally settles so rapidly that it is 
unnecessary to filter, and a portion of the liquid can be taken off with 
a pipette and the manganese determined as before. 

Separation of Manganese from other Metals in a Strongly Acid Solu- 
tion.—Manganese is usually separated from other metals by precipita- 
tion in a slightly acid or neutral solution by means of lead dioxide, 
chlorine, or bromine. It has been found possible to do this in a 
strongly nitric acid solution, with lead oxide as a precipitant, in a 
manner which is described by the author; but the method is not 
recommended, and the following is considered preferable :—The solu- 
tion of manganous compound is heated to boiling with strong nitric 
acid and pure mercuric oxide. Chlorine or bromine water is added 
until the oxidation is completed, which is shown either by the solution 
being red or becoming quite clear. In this manner, from a solution 
containing 0°5 gram pure manganous sulphate and 15—20 c.c. nitric 
acid (1:2 sp. gr.), and about 1 gram mercuric oxide, the manganese is 
completely precipitated in 15—20 minutes. The precipitate is then 
heated to redness to expel mercuric oxide, and can be weighed 
either as oxide or as sulphate. If cobalt, nickel, zinc, calcium, 
magnesium or potassium are present, the precipitate should be dis- 
solved and reprecipitated. 

Precipitation of Manganese by Oxidising Agents.—The author dis- 
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cusses the formation of the precipitate which is produced when an 
oxidising agent is added to a solution of manganous salt, and he 
expresses the opinion that permanganic acid is most probably the 
first result of the -oxidation, and this combines with the manganous 
_ oxide, so that the whole of the manganese is precipitated as dioxide 
(‘ hyperoxide”’).* In furtherance of this view, it is shown that either 
permanganic acid or dioxide can be obtained as the result of the 
oxidation ; in fact, Crum’s test for manganese depends on producing 
the one, viz., permanganic acid, in presence of nitric acid, leaving no 
‘manganous oxide in solution, in which case the solution retains the 
colour of permanganie acid. 

Crum’s test is best performed by heating almost to boiling 10 c.c. 
of a solution made from equal parts of nitric acid (sp. gr. 1:2) and 
water containing a little plumbic dioxide, then adding the dilute solu- 
tion of manganese compound ; the coloration occurs immediately even 
in presence of chlorides. It has been proposed to use Crum’s test 
for the quantitative determination of manganese, but it cannot be 
used when the amount of manganese in solution exceeds 100 merms., 
as this appears to be the maximum that can be oxidised to permanganic 
acid without precipitation of oxide. 

Titration with potassium permanganate as above described is con- 
sidered to be quite as delicate tor the detection of minute quantities 
of manganese. A. J. C. 


Experiments with Scheibler’s Method of Analysing Raw 
Sugar. By H. Wicuetnmavs, K. Eissretv, and K. Srammer (Bied. 


Centr., 1879, 542).—Scheibler’s method consists in boiling the raw 
sugar with a saturated alcoholic solution of sugar, and weighing the 
residue. After numerous experiments with various kinds of raw 
sugar, it was found that on the average Scheibler’s method gave 


‘ fairly good results, no variation being greater than one and a half per 
cent. J. K. C. 


Estimation of Sugar in Beet Juice. By C. Birrman (Arch. 
Pharm. [3], 15, 683—69).—In the manufacture of sugar from sugar- 
beet, there always appears to be a loss of sugar during the filtering 
and concentration of the juice. This loss is, however, only apparent, 
as the amount of sugar is estimated by the polariscope, and is con- 
sequently affected by the presence in the raw juice of dextrin, arabic 
acid, and asparagin; these being dextrorotatory cause the amount of 
sugar to appear greater than it really is. The total amount of sugar 
in the roots is sometimes deduced from the amount of sugar in the juice 
as follows :—If the sugar in the juice amounts to say 12 per cent. and 
the mark 5 per cent. of the roots, then the percentage of juice is 95 
per cent., and the percentage of sugar in the roots is 12 x 0°95 = 11°4. 
This calculation takes for granted that the amount of sugar in the 
whole of the juice coincides with that found in the sample, that is, that 
the cells of the root contain a homogeneous liquid. This hypothesis the 

* Wright and Luff (this Journal, 1878, 513) have shown that the precipitate 


produced on adding bromine to manganous chloride containing excess of caustic 
soda, consists of dioxide mixed with a certain amount of lower oxide.—A. J. C. 
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author combats, and quotes in corroboration Yicinsky, Heintz, and 
Scheibler, who state that every portion of the juice in the root must 
not be considered as holding equal quantities of sugar in solution 
that in the root there is water containing no sugar, and which must 
be considered as water of organisation. The conclusion drawn is, that 
the present method of determining the amount of sugar in sugar-beet 
is very unsatisfactory. KE. W. P. 


Technical Chemistry. 


Burning of Fuel in House Stoves. By F. Fiscuer (Dingl. 
polyt. J.. 233, 133—136).—During the 18 months previous to 
January, 1879, 56 patents for house stoves were taken out in Germany. 
What is required of the house stove is that it should raise and keep 
the temperature of a room about 15° to 20°, and that as cheaply and 
conveniently as possible. 

The usual plan of putting coal into house stoves is to do so after the 
fire has burned down, the result being that much combustible gas is 
distilled off, which thus produces waste of heat-giving material, besides 
using up part of the heat from another portion of the fuel for the 
distillation; and again when the heat rises sufficiently high to ignite 
these gases, a proper supply of air is frequently not allowed to enter 
the fire, so that much waste is caused by incomplete combustion, 
accompanied by the formation of soot and carbonic oxide. 

The stove acts best when the fue! burns from above downwards, as 
the hydrocarbons which are distilled from the fresh coal at the bottom 
burn when they reach the top of the fire. Too much atmospheric 
air should, however, not be admitted. 

The coal should be separated from the sides of the stove by a layer 

_of fire-clay, to prevent loss of heat, and so to avoid the resulting loss 
of fuel from imperfect combustion. The habit of wetting the coal is a 
very objectionable one. 

The author endeavoured to determine the loss of heat consequent 
on the above-mentioned conditions, employing different kinds of 
stoves, and different sorts of fuel. He analysed from time to time the 
gases which passed up the flue during the combustion, and noted the 
temperature in the flues and in the room, and the force of the current 
in the chimney. He embodies his results in a number of tables ;-as 
examples, the following are given. 

In one experiment, calculating from the amount of air required to 
burn the fuel, the heat produced by the combustion, and that carried 
off by the flue gases, the author arrived at the conclusion that 40 per 
cent. of the total fuel value of the coal was carried off with the smoke 
gases, even when the fire was carefully managed. 

In a second experiment, when the same coal and stove were employed, 
but in which the current of air in the flue was much increased, it was 
found that 80 per cent. of the heat was carried off by the smoke gases. 
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The third experiment was made with an iron stove, 0°5 meter high, 
lined with fire-proof stone, the smoke gases rising by one side of a 
partitioned pipe or trunk, nearly to the roof of the room, descending 
to the level of the stove by the other side, and again rising to the roof 
and making their escape into the chimney. All the joints about the 
stove were closed by a mixture of soluble glass, asbestos, and clay. 

In this experiment, Piesberg anthracite was used as fuel, and the 
loss of heat, calculated as above mentioned, was 15 per cent. of the 
total fuel value of the coal. The temperature.of the smoke at the fire- 
hole and at the exit into the chimney at the roof were measured by 
pyrometers, and the loss of heat which was given to the air of the room 
between these two points was very great. 

The influence which the opening of the doors of the stove have 
on the loss of heat is great, as shown by the results obtained from 
burning coke in the iron stove. When the door of the ash-hole was 
partly opened, the loss amounted to 17 per cent., and when closed, to 
6 per cent., but when the ash-hole door was completely opened, and 
the fire-place door partly opened, the combustion became very vigorous, 
the temperature of the gases in the flue rose rapidly, so that the ther- 
mometer had to be removed, whilst in proportion to the increased 
draught the amount of carbonic anhydride diminished, and the loss in 
heat corresponded to about 40 per cent. of the fuel value. The draught 
ranged between 2°5 and 4°4 mm. Ww. 


Salts obtained from the Mother-liquors of the Brine-springs 
of Volterra. By A. Funaro (Gazzetta, 9, 289—293).—In a note on 
these brine-springs (Gazzetta, 8,71, and this Journal, Abst., 1878, 652) 
the author suggested that they might be utilised for the extraction of 
potash salts. Experiments have been made with this object, and 
analyses are given :— 

1. Of the residue left on evaporating the mother-liquors. 

2. Of the salt obtained by the evaporation of the mother-liquor to 
two-thirds of its volume. 

3. Of the salt left on evaporating the mother-liquors from 2. 

4. Of the salt obtained by lixiviating the residual salt with fresh 
mother-liquors, evaporating, again lixiviating the residue, and so on, 
by which means the proportion of sodium chloride is greatly diminished. 
In this way it is easy to obtain a salt containing 17—18 per cent. 
potassium sulphate, and consequently but little inferior to the 
“‘ Kalisalz”’ of Stassfurt. C. E. G. 


Lead Fume, and a New Process of Fume Condensing. 
By A. Frencu (Chem. News, 40, 163—166).—This paper describes a 
series of experiments made by the author and Messrs. H. J. and 
J. Wycliffe Wilson with a view to discover a good process for conden- 
sing fumes of lead, silver, and other metals, which volatilise in the 
smelting and refining operations. Not only does the loss of lead by 
sublimation amount to hundreds of tons in a year at many works, 
but the injury which is done to health and vegetation is very great. 
The various methods of condensing fumes which have been tried in 
this and other countries may be classed as follows :—- 
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1. Deposition of the fume by its own gravity in long flues with or 
without the addition of a series of settling chambers, placed either 
near to or at some distance from the furnace. 

2. Filtering through flues, towers, or chambers containing brush- 
wood, coke, coarsely woven fabric, or similar porous material, using 
water either in a constant or intermittent stream to keep the filters 
from becoming choked. 

3. The use of water, either in the form of steam or in showers of 
drops or jets, projected with some considerable degree of furce into 
and across the current of smoke. 

4, Processes based on the inverse of the preceding principle, viz., 
passing the smoke under and through a depth of water, either in 
great volumes, as in the old Stagg’s condenser, or in a more or less 
comminuted condition. 

As to the physical nature of the lead fumes and their deportment 
under varying conditions of temperature and friction, experiments 
have proved that as the vaporised lead cools, it assumes the condition 
of a vast number of minute isolated particles. Lead fume appears to 
have no definite composition, as the proportions of its constituents 
vary in every specimen. The lead varies from 35—65 per cent. 
Lead fume, besides silver, invariably contains a little gold; usually 
from 4 to 1 per cent. of the quantity of silver. Platinum and 
iridium have also been found in the fumes on several occasions. 

The greatest deposition of lead fume takes place, as might be ex- 
pected, near the furnace, and the fume is most abundant whenever 
the gases have suffered the greatest friction and fall in temperature. 

The author, in the next place, discusses the various methods of 
condensing fumes as classified in the above manner, and points out 
the objections they are subject to. He then describes a new apparatus 
for condensing these fumes. Copper-wire gauze, having about 
15 meshes to a lineal inch, is used in the apparatus, the meshes being 
about one-twentieth of an inch wide. A number of gauze diaphragms 
are arranged one above the other in horizontal planes, and at small 
distances apart. The whole apparatus is submerged in water, the 
smoke being equally distributed under the diaphragms by means of a 
horizontal series of perforated pipes. The gauze diaphragms do not 
add much to the resistance which the smoke current has to overcome 
in its passage through the apparatus; three of the size mentioned above 
add about half an inch of water pressure. The depth of water usually 
employed is 7 inches above the perforated pipes, and with this depth 
the water-gauge indicates a resistance of about 10 inches, one half 
inch only of which is due to the gauze, the remainder being due to the 
depth to which the smoke depresses the water at the inlet passages. 
The ascending gases set up an upward current of water through the 
gauzes, and to promote a steady circulation of this, a return passage is 
provided. Each square foot of area of the diaphragm space is capable 
of passing about 40 cubic feet of smoke per minute, and when a 
blast furnace is employed for smelting lead-ore about 1 foot of area 
will be required for each ton of ore smelted in 24 hours. 

During the past six months, almost daily assays have been made of 
the smoke before it entered and after it left the condensers at the 
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Sheffield Smelting Company’s works. With a few exceptions these 
have exceeded 95 per cent. of fume caught. In a few cases as 
much as 99°5 per cent. of the metallic contents of the smoke has been 
caught. After the lead has been removed from the smoke, the large 
quantity of sulphurous acid which is usually contained in it may be 
recovered in a very simple manner. The gases can be mixed with a 
little air, if enough of oxygen is not already present, and then propelled 
by means of a steam jet through a heating apparatus similar to the 
hot blast heaters used in iron smelting works, and the hot sulphurous 
acid, steam, and air passed through common salt, according to 
Hargreave’s process. By this means lead or copper smoke will be 
rendered not more pernicious than that from ordinary chimneys. 
Any arsenic or zinc which reaches the condenser is dissolved in the 
water, and thus separated from the lead fume, which subsides to the 
bottom, The apparatus was tried with hydrochloric acid vapour, and 
condensed 97°75 per cent. ; of common salt vapour, it condensed 93 per 
cent, 

A Root’s blower is used with iron revolvers for forcing the smoke 
through the apparatus; from 24 to 3-horse power is amply sufficient 
to work a condenser large enough for a furnace to smelt 15 tons of 
lead-ore per 24 hours. The weight of a condenser for that size of 
furnace is 18 ewts. Thesmoke should be cooled to about 120—130° F. 
by passing it through iron pipes, or any other kind of flue. This is 
necessary to prevent rapid evaporation of the water with which the 
condenser is supplied. It is also very important to cool the smoke as 
far as possible, so as to have a smaller volume to pass, and thereby save 
both power and cost of a larger apparatus. D. B. 


Preservation of Milk. By E. Kress (Bied. Centr., 1879, 541).— 
The author heats the milk to a temperature of 65—70°, whereby the 
fresh taste is preserved. J. K. C. 


Composition of “Grains” from Malt. By A. Markt (Bied. 
Centr., 1879, 388).—Malt, weakly dried, gives “ grains” richer in starch 
than when it has been more strongly dried. 100 parts of grains 
obtained by the infusion process contained :— 

Fresh. 


~~ 


Strongly 
From gently. Stronger. dried malt. 
78°6 


Starch 
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New Galvanic Couple. By A. Niavper (Compt. rend., 89, 703 
—708).—This couple consists of a plate of zinc for a positive, and a 
plate of carbon, surrounded with pieces of carbon, for a negative 
electrode: the former is immersed in a solution of common salt, and 
the latter in a solution of chloride of lime in a porous cell. The 
chloride of lime acts as a depolariser, the hydrogen decomposing the 
hypochlorous acid, forming water and hydrochloric acid, which unites 
with the zinc or lime, forming salts which are very soluble and good 
conductors. As zinc is not attacked by chloride of lime, the action 
takes place only when the circuit is closed; so that with a broken 
circuit, a couple may be kept for any length of time. 

When sodium chloride is used, the electromotive force is greater 
than with any other solution, being 1°6 volts, and 1°5 after standing for 
some months. The depolarising action of chloride of lime is not com- 
plete, as is the case with copper sulphate, and with a slight external 
resistance the electromotive force slightly diminishes if the current con- 
tinues; but it regains its former strength on standing. The internal 
resistance is reduced to a minimum by bringing the plates as close 
together as possible. To prevent the smell of the bleaching powder 
being disagreeable, the porous cell is closed with a-cork. 

L. T. OS. 

Determination of the Density of Vapours which Attack 
Porcelain at a Red Heat. By V. Meyer and H. Zustin (Ber., 12, 
2204—2205).—The apparatus used for determining the vapour-density 
of those bodies which attack porcelain, consists of a platinum cylinder 
245 mm. in length and 26 mm. diameter, to which is soldered, by 
means of the oxyhydrogen blowpipe, a platinum tube 400 mm. long 
and 7 mm. in diameter. To protect the cylinder from the action of 
the furnace-gases, which would permeate the platinum walls, it must 
be surrounded by a Berlin porcelain tube, glazed inside and out, 


60 cm. long. W. C. W. 


Specific Heats and Melting Points of the Refractory Metals. 
By J. Viotte (Compt. rend., 89, 702—703).—The specific heat of 
iridium, which has been determined up to a temperature of 1400°, is 
found to increase regularly with the temperature according to the 
formula C‘, = 0°037 + 0:000096¢. The melting point determined by 
- calorimetric method (this Journal, Abst., 1879, 294) is found to 

1950°. 

The specific heat of gold remains nearly constant between 0° and 
600°, but increases constantly bewween 600° and its melting point: 
according to Regnault, the specific heat of gold = 0°0324 between 0° 
and 100°, and is nearly the same at 600°, but according to the author 
it is a little less at 100°, namely, 0°0316. At 900° it is 0°0345, and 
0°0352 at 1020°. 
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The melting points of the different metals determined by the author 


are— 
ss ce ceerkenewae 954° 
aie cate lhe Lik gin tty 1035 
0 reer 1054 
I a se lain wht 1500 
UO, «nc cee ckevesss 1775 
en ae Cangen 1950 L. T. O’S. 


Decomposition of Seleniuretted Hydrogen by Mercury. By 
BertHeLor (Compt. rend., 89, 684).—Seleniuretted hydrogen, when 
kept in contact with mercury for some time at the ordinary tempera- 
ture, is decomposed, with formation of mercuric selenide; under 
similar circumstances, sulphuretted hydrogen has no appreciable action 
on mercury, it being only at 550° that decomposition takes place. 
This difference may be due to the difference in the heat of formation 
of the two hydrides. 


H. + S solid = H.S disengages + 4°6 cal. 
H, + Se solid = H.S, absorbs — 54 ,, 


A similar case is met with when hydrobromic and hydrochloric acids 
are treated with mercury ; the latter acid is decomposed only at high 
temperatures; the former slowly at the ordinary temperature, the 
heats of formation from the elements in the gaseous state being HBr = 
+ 13°5, HCl = + 22. 

In all such cases, the decomposed bodies being analogous and com- 
parable with one another, their decomposition is easier the less heat 
disengaged in their initial formation. L. T. O'S. 


Combinations of Phosphine with the Haloid Acids. By J. 
OaieR (Compt. rend., 89, 705—708).—Phosphine hydrochloride (phos- 
phonium chloride), PH,Cl, is obtained by mixing equal volumes of 
phosphine and hydrochloric acid, at a temperature of 14°, and submit- 
ting them to a pressure of 20 atmospheres, when small crystals similar 
to those of the bromide deposit on the sides of the vessel. At 20° a 
liquid is obtained which, on cooling, deposits crystals. A mixture of 
equal volumes of the two gases under the ordinary pressure, deposits 
crystals when cooled to —30° to —35°. 

Phosphine hydrobromide (phosphonium bromide), PH,Br. The heat 
of formation of this body is measured by decomposing it with water, 
when PH,;HBr + water = PH; gas + HBr dissolved, absorbs 
—3-03 cal. By deducting from this number, representing the thermal 
action of water on 1 equiv. of PH,Br, the heat of solution of hydro- 
bromic acid in water (+20°0), and changing the signs, the heat dis- 
engaged by the union of the two gaseous bodies is obtained. 


PH; gas + HBr gas = PH,Br solid disengages + 23:03 cal. 


Phosphine hydriodide (phosphonium iodide), PH,I. The heat of 
formation of this body is determined like that of the hydrobromide, 
PH;HI + water = PH; + HI dissolved, absorbs —4°77 cal. By 
deducting the heat of solution of HI in water and changing the sign, 
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we get PH; gas + HI gas = PHI solid disengages + 24°17 cal. By 
directly measuring the heat evolved by the union of the two gases, 
+24°2 cal. was obtained. 

The author corrects an error made in the calculation of the heat 
developed in the formation of phosphine (ihid., 87, 210, and this 
Journal, Abst., 5, 1879) due to the heat of formation of gaseous water 
instead of solid water being used. The corrected calculation stands 
thus :— 

Ist Series: 
P + H; disengages 2 
5(H#+0)  ,, A = + 172°5 cal. 
PH; + 81Br ,, B= + 2546 


2nd Series. 
P + O; = PO, disengages C = + 202°7 (Thomsen) 
1(H + Br) disengages D = + 236°0 (Berthelot). 
From which z = (C + D) — (A+ B) = + 116 cal., therefore 
P + H; = PH; gas disengages + 11°6 cal. 
Similarly, P, + H = P.H solid disengages 17°*7 cal. 
As+ H; = AsH; gas absorbs 36°7 


> 


” 


The heat of formation of phosphine is less than that of ammonia. 


By comparing the heats of formation of ammonia and phosphine com- 
pounds we find— 


HCl gas + NH; gas = NH,Cl disengages 42°5 cal. 


HBr ,, + NH; , = NH,Br ™ 45°6 ,, 

HI — a NH; » — NH,I ” 442 ” 

PH; + HBr = PH,Br ” 23°0 ,, 

PH; + HI = PH,Br » 241 ,, 

Starting from the elements themselves, we get— 

N + H, + Cl = NH,Cl disengages 91-2 eal. 
N + Hy, + Br (liq.) = NH,Br ‘“ Si7 . 
N + H, + I (sol.) = NH,I ‘ 651 ,, 
P (sol.) + Hy + Br (liq.) = PH,Br a 441 ,, 
P (sol.) + Hy + I (sol.) = PH,I “ 295 ,, 


The heat developed by the formation of ammonium cyanide and 
ammonium sulphide are— 


HCN + NH; = NH,CN disengages 20°5 cal. 
HS + NH, = NH,HS, 23°0 
As a reducing agent, phosphine hydriodide is not as effectual in 


some cases as hydriodic acid, on account of the loss of energy which 
takes place in its formation. L. T. O’S. 


” 


Thermic Study of Succinic Acid. By P. Curousrcnorr (Compt. 
rend., 89, 579—582).—The following numbers represent the heat 
evolved by various salts of succinic acid when dissolved in 400 c.c. of 
water :— 


m Z 
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C,H,0,Na, = 8°4 C,H,Na.0,.6H,O = — 11°0 
C,H,0,K, = 0-2 C,H,0,K..H,O =— 3-4 
C,H,0O,HK = < 7°6 C,H,O,H.NH, =—_ 4°9 


From these may be calculated the heat evolved by the combination 
of the solid salt with water. In the case of the soda salt, it becomes 
10°8; with the potash salt, 2:2 units. Succinic acid dried at 110° 
gives by solution in 500 c.c. at 11° an absorption of heat equal to 
6°4 units. 

The heat of neutralisation by alkalis made with a solution containing 
+ of an equivalent of acid gave as follows, everything being dissolved, 
aud remaining dissolved :— 


With soda 26-4; with potash 26°4; with ammonia 22°9. 


By increasing the relative proportions of succinic acid to alkali, the 
numbers were slightly altered: thus with 2 mols. of acid to 2 mols. of 
potash, 27°25 units were obtained; with 3 mols. of acid to 2 mols. of 
potash, 24°76 units; with 2 mols. of acid to 2 mols. of ammonia, 
24°7 units. 

The number found by Thomsen for the heat of neutralisation of 
succinic acid was 248 units; the author considers that this number is 
incorrect. The foregoing numbers may, if required, be referred to a 
reaction between the solid constituents. 


With soda 40°02; with potash 46°37; with ammonia gas 39°42. 


As regards the amount of heat evolved on neutralisation, succinic 
acid occupies a position intermediate between benzoic and tartaric 
acids. 


NaHO. KHO. NH; gas. 
Mewtie Ob... ... o.004 18°3 21°9 18°5 
Benzoic acid ........ 17°4 22°5 17°0 
4 succinic acid ...... 20°01 23°19 19°7 
4 oxalic acid ....... » 265 29°4, 24-4, 
+ tartaric acid ...... 22°9 27°1 — 
Sulphuric ,, ...... 34°7 40°7 33°8 


By determining the heat of solution of the anhydride, and of the 
hydrated acid in potash, the heat of combination of the anhydride with 
water was obtained by difference: CyH,O, = 20°06; C,H,O; = 29°78; 
difference = 9°72 units. 

If the heat of solution of the hydrated acid in water be deducted 
from the heat of solution of the same acid in potash, the number of 
units obtained should be equal to the heat of neutralisation by potash 
in solution. 


Heat evolved on solution in potash = + 20:06 
* ™ water = — 64 


Difference = 26°46 


This indirect verification of the number 26°4 supports the author’s 
results as against Thomsen’s figure, 24°8. 


el el 
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Succinic acid appears to be completely displaced from its combina- 
tious by sulphuric acid ; but doubtful results only were obtained in 
the case of hydrochloric acid, further data are in fact required respect- 


ing the heat evolved or absorbed in diluting succinic acid and its 
salts. J. W. 


Inorganic Chemistry. 


Silicon Nitride. By P. Scuiirzensercer (Compt. rend., 89, 644 
—646).—The composition of the silicon nitrides discovered by Sainte- 
Claire Deville and Wohler, not having been experimentally determined, 
the author has sought to prove the existence of two compounds by the 
following experiments :— 

By heating crystallised silica with gas carbon in a blast furnace for 
some time, a mass is obtained consisting of unaltered silica, a white 
substance soluble in cold concentrated hydrofluoric acid without evolu- 
tion of gas, and a green substance which is insoluble in hydrofluoricacid 
and caustic alkalis, and, after successive treatment with hydrofluoric 
acid and dilute potash, is obtained as a green infusible powder : this is 
not attacked by water or by solution of caustic alkalis, butis dissolved 
by potash at a red heat with formation of potassium silicate and 
evolution of hydrogen and ammonia.. The analyses agree with the 
formula (SiN),. 

The white substance soluble in hydrofluoric-acid cannot be obtained 
in the pure state, but most probably it has the formula Si;N,; this is 
rendered probable by the fact that on heating (SiN), in a current of 
chlorine, it loses 22 per cent. of its weight of silicon,.and a white sub- 
stance, soluble in hydrofluoric acid, is left. The equation, (SiN), + 
Cl, = SiC], + Si;Ny, represents the loss of 22°4 per cent. of silicon. 

By passing ammonia gas into a flask containing silicon tetrachloride, 
a very light white powder is obtained soluble in water with separation 
of Si(HO),; when heated in a current of hydrogen, ammonium chlo- 
ride sublimes. The results of analyses compare fairly with those 
required by the formula SisNjCl,;H. Its formation may be expressed 
thus: 8SiCl + 1ONH, = Si,N,Cl,H + 29HCl, and its decomposi- 
tion by water, thus: SisNwClH + 16H,O = 8S8i0O, + 1ONH; + 
3HCl. When heated to bright redness in a current of ammonia, a 
white powder is obtained which is not attacked by water, and only 
slightly soluble in alkalis; its formula is Si,.N,H. These experiments 
show the existence of two silicon nitrides, one (SiN), aa 
to CN, the other: probably of the formula Si,N,. L. ’S. 


Action of Metallic Nitrates on Nitric Acid. By A. Dirre 
(Compt. rend., 89, 576—579).—Ammonium nitrate dissolves readily 
in fuming nitric acid, forming a liquid which does not solidify at 5° ; 
below this temperature crystallisation takes place, when the ther- 
mometer immediately rises to 18°. The crystals melt regularly at 18°, 
but generally exhibit the phenomenon of surfusion, in which condition 
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a crystal of ammonium nitrate will not determine solidification. The 
composition of the salt is NH,NO;.2HNO;; when melted the liquid 
closely resembles nitric acid, but does not fume in the air; it is capable 
of dissolving a large quantity of ammonium nitrate to form the salt 
NH,NO;.HNO;, melting at 9°; this latter remains liquid at 4°, anda 
crystal of the di-acid salt does not induce crystallisation. The same 
compounds are produced when dry ammonium nitrate is placed in an 
atmosphere containing nitric acid vapour. 

Potassium nitrate, in like manner, produces the salt KNO;.2HNO,, 
melting at —3°; when carefully cooled the whole will remain liquid 
at —10°, but the temperature rises to —3° as soon as crystallisation 
sets in. The monaeid salt, KNO;.HNOs;, could not be prepared. 
Thallium and rubidium nitrates also combine with nitric acid to form 
the salts TINO;3HNO, and RbNO;.5HNO; respectively ; their 
melting points are not given, but in general properties they resemble 
the potassium and ammonium salts previously described. J. W. 


Action of Metallic Nitrates on Nitric Acid. By A. Dirtr 
(Compt. rend., 89, 641—643).—The author has shown (see previous 
abstract) that certain metallic nitrates combine with nitric acid to 
form acid salts. There are, however, other salts which behave dif- 
ferently. Magnesium nitrate, Mg(NO,;).6H,O, for example, which 
contains 6 mols. of water of crystallisation, melts and begins to 
decompose when heated ; under certain circumstances, however, when 
heated, it yields a syrupy mass, which suddenly solidifies, evolving a 
large amount of heat; it consists of Mg(NO;).3H,0. It is decom- 
posed by heat, leaving a residue, from which is separated by water a 
nitrate ‘having the composition MgO.Mg(NO;).; this decomposes 
without melting, leaving magnesia. 

If the decomposition of the neutral nitrate be stopped the moment 
nitric oxide begins to be evolved, a deliquescent mass is obtained, 
which dissolves in nitric acid, and on cooling deposits transparent 
prisms, consisting of Mg(NOs;),.2H,0. 

The basic nitrate, when treated with nitric acid, yields the neutral 
salt, but owing to the quantity of water set free it is impossible to 
obtain acid salts; the author therefore proposes to saturate a solution 
of the neutral salt with nitric anhydride, which will eombine with the 
water, and thus a solution of the anhydrous salt in nitric acid will be 
obtained. 

To this group besides magnesium nitrate belong the nitrates of 
manganese, aluminium, zinc, uranium, copper, and iron, which give 
the following salts :— 


Me(NO,),3H,0  2[Mn(NO,).].5H.O — (UO,)(NO,)2.3H,0 
Mg(NOs3)2.2H20 Mn(NOs;)2.H,O Cu(NO3)2.3H,O 
2fZn(NO;)].3H,0  Al3(NO,):4H,0 —Fe,3(NO,);.6H,0. 


Of these, the nitrates of manganese, aluminium, and iron leave a 
residue of oxide when heated ; the others yield basic nitrates. 

Secondly, there exists a class of nitrates which are insoluble, or 
ouly sparingly soluble in nitric acid, to which belong the nitrates of 
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sodium, lithium, calcium, strontium, barium, nickel, cobalt, bismuth, 
cadmium, mercury, and silver. L. T. O'S. 


Contributions to our Knowledge of Clays and Earthenware 
Goods. (Dingl. polyt. J., 234, 465—473).—Bischof mentions a new 
source of bauxite at Kleinsteinheim, in the Offenbach district. The 
following is the composition :— 


Al,03. Si0,. Fe,03. Loss on ignition. 
56°02 10°97 6°19 26°42 = 99°60 


Leger gives the following analyses (p. 156) of clay substances used 
for the preparation of fine white goods. A and Bare French goods, 
C and D are Belgian goods, the former being used for fine goods, the 
latter for ordinary ; and E is German. 

Lindhorst states that, besides lime and the flue gases, the alumina 
and alkalis contained in clay also influence the coloration of clay ; 
whereas gypsum is inactive. Experiments were made with various 
oxides, the colour preduced being red with iron, green with chromium, 
grey with copper, white with zinc, yellowish-grey with nickel, brown 
with manganese, pink to violet with gold, and greyish-white with 
platinum. Mixtures of these substances produce intermediate shades. 
The black-burning of Indian goods is explained by Sarnow as follows : 
—When earthenware goods are polished by rubbing them, the surface 
of the clay is rendered more compact; by subsequently placing the 
clay in a sooty atmosphere, and exposing it to a temperature high 
enough to expel the combined water, the pores produced are filled with 
coal. The latter cannot ignite in a reducing atmosphere, and becomes 
fixed in the pores as the clay shrinks. A shining mass is produced, 
which is so dense that it resists even the penetration of water. 


D. B. 


Ultramarine. By Knapp (Dingl. polyt. J., 234, 479—486).—In 
the first part of his investigation of this subject (ibid., 229, 69, 173), 
the author considered mainly the changes taking place during the 
formation of ultramarine, and its subsequent conversion into blue. 
The object of the present paper is to consider the cases, which, although 
not strictly connected with ultramarine, represent properties common 
to the same. These are well known, and the author merely mentions 
a few instances, which have not yet been noticed. 

Dressel found that nosean assumed a pure blue colour, when heated 
with coal. (Nosean is a mixture of haiiyne and sodalite.) During the 
fusion of borax with sodium sulphide, 7.e., the yellow colouring of glass, 
it was noticed that after the addition of boracic acid to the fused mass, 
a black product was formed, which on continued heating assumed a 
blue colour. The same colour was produced when potassium thiocya- 
nate was fused, and also when sulphur was introduced into potassium 
cyanide and the mixture heated. The formation of blue with fused 
borax led to the following important deductions :—1. Silicic acid can 
be replaced by boracic acid, in order to produce the blue. 2. The 
borate gives a blue as stable in properties as the silicate. 3. The blue 
of the borate is not altered by fusion, its melting point being high 
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enough to avoid the destruction of coloar. 4. Alumina, is not abso- 
lutely requisite for developing the blue colour. Silica without alumina, 
and alumina without silica form the blue colour. Besides these, other 
bodies gave similar results, e.g., aluminium borate, calcium phosphate, 
and stannic oxide produce the blue colour. B. 


Erbium. By P. T. Citve (Compt. rend., 89, 708—709).—This is 
an acknowledgment of Soret’s claims to priority in the discovery pub- 
lished by the author (ibid., 15th September, 1879). He points out 
that the substance called by him holmium is the same as that called x 
by Soret. L. FT. OB. 


Tungsten Bronze. By J. Pxitipp and P. Scuweser (Fer., 12, 
2234—2236).—Although tungsten bronze (the golden-yellow com- 
pound obtained by fusing acid sodium tungstate in a current of 
hydrogen) resists the action of acids and of alkalis, it is readily de- 
composed by an ammoniacal solution of silver nitrate. By making 
use of this fact in analysing the substance, the authors find that its 
composition is NaWQ,, instead of Na,WO, + W:,0;, as stated by 
Malaguti (Ann. Chim. Phys., 60, 284). Ww. GC. W. 


New Basic Salts of Mercuric Sulphide. By W. Sprine 
(Annalen, 199, 116—126).—The yellow amorphous substance, which 
is precipitated on the addition of mercurous nitrate to an aqueous 
solution of tetrathionic acid (Wachenroder, Annalen, 60, 190), has, 
after drying and treatment with carbon bisulphide, the composjtion 
Hg,S,O,. Its formation is due to the following reactions :— 


H.S,0, + Hg.(NOs)2 = Hg.8,0, + 2HNO, 
21H g.8,0, + 3H,O — HgiS,O, + 2H.SO, oa H.SO, + Ss. 


When perfectly free from tetrathionic acid, this substance undergoes 
no change on exposure to the light or to a temperature of 120°. The 
amount of heat evolved on treating this body with sodium sulphide 
shows that it is not a mixture of mercuric sulphide and sulphate, but 
a definite compound, viz., trithiobasic mercuric sulphate. The salt is 
insoluble in water and in most acids. It is soluble in aqua regia and 
in a mixture of hydrochloric acid and bromine, and it is converted by 
the action of warm nitric acid into a white insoluble salt, monothiobasic 
trimercuric sulphate, HgS(HgSQ,)s. 

Trithiobasic mercuric sulphate is decomposed by alkaline solutions, 
forming black mercuric sulphide. On boiling with barium nitrate, 
mercuric sulphide and barium sulphate are obtained. When the salt 
is boiled in water, sulphuric acid passes into solution and a dark yellow 
product remains, which has the composition (HgS);HgO. Trithio- 
basic mercuric oxide turns black, and evolves sulphuretted hydrogen 
when brought in contact with dilute hydrochloric acid. 

It is suggested that, for the purpose of classification, the basic mer- 
curic sulphates may be considered to be derived from the following 
types, in which the O or S is replaced by the group SQ,. 
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Thiobasic. Oxybasic. 


Oxidation of Gold by Galvanic Action. By Berrrxetor 
(Compt. rend., 89, 653—684).—Grotthuss (Ann. Chim. Phys., 58, 60) 
observed that a gold wire is dissolved when employed as the positive 
terminal of a circuit in sulphuric acid. The author confirms these 
results, and shows that under similar circumstances nitric acid also 
dissolves gold. This is due neither to ozone nor, as suggested by 
Chevreul, to persulphuric acid, for neither of them has any action on 
gold. L. T. O'S. 


Organic Chemistry. 


Normal Paraffins. By C. Scnortemmer (Annalen, 199, 139— 
144).—By chlorinating pure hexane (from secondary hexyl iodide 
prepared by the action of hydriodic acid on mannitol), a mixture of 
monochlorides is obtained (b. p. 121—134°), which yields hexylene 
and ethyl-hexyl ethers on decomposition with alcoholic potash. The 
olefine combines with hydrochloric acid at the ordinary temperature, 
forming a chloride which boils at 124° without decomposition ; whilst, 
according to Morgan (Ann., 161, 275), the corresponding chloride 
from petroleum boils at 116° with decomposition. The acetate from 
the chloride yields an alcohol boiling at 130—135° and another at 
135—140°, which split up on oxidation into acetic and butyric acids; 
propionic acid could not be detected. 

The fact that the paraffins from petroleum have a higher specific 
gravity than those from other sources, and that the specific gravity 
diminishes when a portion of the hydrocarbon is oxidised by nitric 
acid, indicates that the normal paraftins from petroleum probably con- 
sist of a complicated mixture of homolegous and isomeric hydro- 


carbons. WwW. C. W. 


Constitution of Dibrom-ethylene. By E. Denote (Ber., 12, 
2245—2247).—By the action of aluminium chloride on a solution of 
dibvomethylene in benzene, wnsymmetrical diphenylethylene, CH, : CPho, 
b. p. 174—176°, and a liquid boiling above 350°, are formed. The 
production of the former hydrocarbon shows that dibromethylene is 
ilso unsymmetrical, Br,C :CH,. This result agrees with the con- 
clusions arrived at by Anschiitz (Ber., 12, 2073). W. C. W. 


Glucose. By Francuimont (Compt. rend., 89, 713—714).—In 
applying Liebermann’s method for the preparation of the acetyl deri- 
vatives of the phenols to the carbohydrates, the author obtained with 
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glucose a crystalline acetyl compound soluble in benzene, alcohol, 
acetic anhydride, and acetic acid; sparingly soluble in ether and in 
etroleum spirit, and insoluble in water. It is octo-acetyl diglucose, 
C12H1,0;(C.H;02)s, (m. p. 100°). It has a bitter taste, is dextrorota- 
tory, and unlike glucose it is oxidised only with great difficulty ; 
boiling chromic mixture does not attack it, and phosphorus penta- 
chloride acts on it but slowly. L. T. O'S. 


Cellulose. By Francuimonr (Compt. rend., 89, 711—712).—Not 
being able to obtain any reaction between cellulose, acetic anhydride, 
and sodium acetate, the author substituted concentrated sulphuric acid 
for the last substance, when a violent reaction set in, and the cellu- 
lose was dissolved, the solution becoming coloured. On adding water 
to the solution, a white precipitate is formed, which is filtered and 
washed with cold alcohol until the washings are no longer coloured. 
The residue is then dissolved in hot alcohol, and from the solution 
microscopic needles or plates separate out (m. p. 212°). These are 
soluble in benzene, sparingly soluble in cold alcohol, and insoluble in 
ether. It has the empirical formula CyH;,0.;,, and appears to be a 
derivative of triglucose, containing the acetyl-group eleven times. An 
acetyl-derivative is also obtained by substituting zine chloride for sul- 
phuric acid. This corresponds with a triacetyl-compound, but it is 
more probable that it is a saturated acetyl-derivative of n-molecules of 
glucose —(n—1)OH;. It has not yet been identified with Schiitzen- 
berger’s triacetyl-cellulose. The author has applied the same reaction 
to other carbohydrates. L. T. O'S. 


Commercial Trimethylamine. By E. Duvitimr and A. Bur- 
SINE (Compt. rend., 89, 709—711).—To detect the presence of ethyl- 
amine in commercial trimethylamine, which escaped the authors’ notice 
in their previous research (this Journal, Abst., 1879, 912), from being 
present only in very small quantity (2 per cent.) ; the mother-liquors 
trom the purification of the oxamides are decomposed with potash and 
the bases converted into sulphates; these are treated with absolute 
alcohol, which dissolves, all with the exception of monomethylamine 
sulphate. The soluble sulphates are distilled with potash, the bases 
collected over absolute alcohol, and the solutiens treated with oxalic 
ether. The oxamic ethers are decomposed with lime, when crystals 
of calcium monethyloxamate separate out. This is the sixth base 
found in commercial trimethylamine. The authors also reply to 
Vincent’s remarks (this Journal, Abst., 1879, 913) on their previous 
publication. L. T. O'S. 


Ethylamine. By H. Kouter (Ber., 12, 2208—2211).—When a 
solution of mercuric chloride is boiled with ethylamine and the hot 
mixture filtered, the filtrate deposits on cooling white pearly scales, 
which have the composition Cl.HgNHEt. The insoluble precipitate 
which is formed at the same time is converted by boiling with water 
into yellow oxymercurethylamine chloride, ClHg.0.HgNHEt. 

Hence it appears that the action of ethylamine on mercuric chloride 
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is analogous to that of ammonia; the product, however, is much more 
readily oxidisable than is the case with white precipitate. 
W. C. W. 


Action of Potassium Dichromate on Acetic Acid and 
Potassium Acetate. By L. Danusi (Gazzetta, 9, 420—421).—The 
author finds that, when acetic acid is boiled with a solution of potas- 
sium dichromate, the acid is oxidised at the expense of the chromic 
acid, and carbonic anhydride is produced. In one experiment, the 
author employed equal weights of potassium dichromate and acetic 
acid ; the latter diluted with water, but how much is not stated. The 
dichromate acts on potassium acetate in a similar manner, the chromic 
acid liberating acetic acid, which is subsequently oxidised. - 

C. E. G. 


Action of Hypochlorous Acid on Acrylic Acid. By P. 
Metixorr (Ber., 12, 2227—2228).—The monochlorolactic acid ob- 
tained by the action of hypochlorous acid on a dilute aqueous solution 
of acrylic acid and the acid formed by treating glyceric acid with 
hydrochloric acid (Ber., 12,178, this Journal, Abst., 1879, 521) are 
shown to be identical, by a comparison of their amido-derivatives and 
of their barium and tin salts (both of which are amorphous). The 
amido-acid, which is produced by heating ethyl chlorolactate and 
ammonia at 120°, crystallises in long, thin prisms, and also in four- 
sided plates. It resembles serine in most of its properties, but is 
somewhat less soluble in water. 


Acetylenedicarboxylic Acid. By E. Banprowsxr (Ber., 12, 
2212—2216).—Oopper acetylenedicarborylate, CuC,O, + 3H.0, forms 
glistening blue scales, which are sparingly soluble in cold water, and 
are decomposed by hot water. This salt slowly undergoes decom- 
position at the ordinary temperature. The silver salt dissolves in 
strong nitric acid, but the solution rapidly becomes turbid, owing to 
the deposition of silver cyanide. 

Acetylenedicarboxylic acid is converted into succinic acid by the 
action of nascent hydrogen. When heated with water, it splits up 
according to the equation C,H,O, = CO, + C;H,0,. The new acid 
melts at 145°, and is soluble in water, alcohol, and ether. It is crys- 
talline, and forms well crystallised salts. 

When bromine is added to an aqueous solution of acetylenedicar- 
boxylic acid, the dibromo-acid, C,H,Br,O,, is formed, together with 
small quantities of bromoform, and a crystalline compound of unknown 
composition. : 

Dibromacetylenedicarboaylic acid is deposited from its aqueous solutio 
in transparent crystals, which dissolve freely in ether and in alcohol. 
The silver salt, C,Br,O,Ag, + 4H.O, crystallises in small needles, 
which explode when heated. The lead salt, C,Br,0,Pb, also forms 
needles which are soluble in water. The acid begins to blacken at 
217°, and melts with decomposition at 220°. On distillation it yields 
hydrobromic acid and Kekulé’s dibromomaleic acid (m. p. 108°) 
(Annalen, 130, 3), hence it may be regarded as dibromofumaric 
acid. 
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Attempts to prepare tetrabromosuccinic acid by the action of bro- 

mine on acetylenedicarboxylic acid were unsuccessful. 
W. C. W. 

Carbamido-palladious Chloride, or Palladoso-uramonium 
Chloride. By E. Drecusen (J. pr. Chem., 20, 469—475).—This 
substance is obtained by mixing solutions of palladious chloride and 
urea. 1t forms a brownish crystalline powder, sparingly soluble in 
water, and has the formula PdCl,.2CN.H,O = Pd[NH.(CO.NH,)Cl}o. 
As it is nearly insoluble in water, attempts were made to found a 
method of estimating urea and palladium by its formation, but with 
no success in the former, and unsatisfactory results in the latter case. 
When boiled with water, it undergoes the following decomposition :— 


PdCl,.2NH,(CO.NH.) + 2H,O = PdCl,.2NH; + 2NH; + 2CO,. 


When evaporated with excess of palladious chloride, the urea appears 
to be partially decomposed with formation of free cyanic acid. Some 
urea combining with the cyanic acid, biuret is produced :— 


NH,.CONH, + HCNO = (NH,.CO),NH. 


An attempt was made to prepare hydantoic acid by evaporating 
glycocine with carbamido-palladious chloride, but without success. 
Besides small quantities of biuret, urea hydrochloride, and _palla- 
dium bases, palladious amidoacetate was formed. No hydantoic acid 
could be detected. W. R. 


Relative Displaceability of Bromine in the Monobromo- 
benzyl Bromides. By C. L. Jackson (Ber., 12, 2243—2245),— 
When sodium acetate acts on the ortho-, meta-, and para-monobromo- 
benzyl bromides under similar conditions, the bromine replaced in 
these compounds in a given time is in the ratio 52 : 77 : 100. 

W. C. W. 


Tolylphenol. By G. Mazzara (Gazzetta, 9, 421—423).—The 
xylene employed for the preparation of the tolyl chloride is obtained 
from commercial xylene by fractional distillation, and agitating the 
portion boiling at 136—139° with concentrated sulphuric acid. On 
redistilling the undissolved hydrocarbon, it yields a fraction boiling at 
137—139°, which is treated with chlorine while boiling to convert it 
into tolyl chloride (b. p. 190—195°). When equal parts of tolyl 
chloride and phenol are heated with zinc filings, a violent reaction takes 
place, with evolution of hydrochloric acid and formation of tolyl- 
phenol, OH.C,H,.C,H,.CH.Me, which may be separated from the pro- 
duct by fractional distillation. It is a colourless liquid of feeble 
odour, boiling at 250—255° under a pressure of 8—10 mm. It is in- 
soluble in water, but dissolves in alcohol, ether, chloroform, and alkaline 
solutions. It gives no coloration with ferric salts. When tolylphenol 
is treated with acetic chloride, it yields an acetate, 


AcO.C,H,.C;Hy.CH.Me. 
This is a colourless liquid, boiling at 250° under a pressure of 9 mm., 
and decomposing on exposure to moist air, with formation of tolyl- 


phenol and acetic acid. C. E. G. 
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Action of Nitrosodimethylaniline on Phenols which do not 
contain the Methyl Group. By R. Metpora (Ber., 12, 2065— 
2066).— When nitrosodimethylaniline hydrochloride (1 mol.) is slowly 
added to a solution of 8-naphthol (1 mol.) in glacial acetic acid at 
110°, a blue mass is produced. This is washed with water, dissolved 
in hot alcohol, and mixed with hydrochloric acid. On cooling, bronze- 
coloured needles are deposited, which dissolve in alcohol and in water, 
forming a bluish-violet solution. 

Similar compounds are obtained by the action of nitrosodimethyl- 
aniline on resorcinol and on @-naphthol. wy. GW, 


Action of Ferric Chloride on Orthodiamidobenzene. By 
C. Rupotper (Ber., 12, 2211—2212).—By the action of ferric chloride 
on orthodiamidobenzene, a hydrochloride is formed which has the com- 
position Cy4H,.N,O.2HC15H,0O. The base combines with sulphuric 
acid, yielding several different salts. The formula of the neutral sul- 


phate is C.H,.N,O.H.SO0,.3H.0. W. €. W. 


Tolylenediamines. By R. Niwrzxi (Ber., 12, 2236—2238).— 
Paradiamidotoluene (m. p. 64°) from nitro-orthoteluidine (m. p. 130°) 
is identical with the tolylenediamine from amidoazotoluene. The 
para-diamines can be distinguished from the ortho- and meta-diamines 
by their forming quinones on oxidation with ferric chloride, whilst the 
ortho-compounds: yield a coloured erystalline precipitate having a 
metallic lustre. 

When treated with nitrous acid, para-diamines form diazo-compounds, 
whilst the meta-derivatives yield colouring matters analogous to 
phenylene brown, and the ortho-diamines give colourless stable com- 
pounds containing nitrogen. W.C. W. 


Occurrence of Paraleucaniline in the Manufacture of 
Rosaniline. By C. Grarse (Ber., 12, 2241—2242)—-Considerable 
quantities of paraleucaniline are found in the rosaniline manufacture 
in the mother liquors from which the chrysaniline has been precipi- 
tated. Whether leucaniline is the first product of the reaction of 
arsenic acid on a mixture of aniline and toluidine (the colouring 
matters being afterwards formed by oxidation), or whether it owes its 
origin to the reduction of pararosaniline is uncertain, but the author 
considers the first hypothesis the more probable. W. C. W. 


Dimethylphenyl Glycocine or Phenylbetaine. By J. Zimmer- 
MANN (Ber., 12, 2206—2207).—Phenylhetaine hydrochloride, 
C,.H,;0,.N.HCl, 
formed by digesting an ethereal solution of dimethylaniline (2 mols.) 
with monochloracetic acid (1 mol.) can be obtained in white needles 


by adding ether to the concentrated aqueous solution of the compound. 
The platinochloride forms beautiful dark red crystals. 


CH, 
Phenylbetaine ethylchloride, 5 »N.(Me);PhEtCl, is deposited in 
CO, 


hygroscopic crystals when a mixture of ethyl monochloracetate and 
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dimethylaniline is heated at 100° for four hours. On treatment with 
silver oxide, the chlorine is eliminated from this substance, and a 
‘powerful base is produced, which is very deliquescent, and does not 
appear to form crystalline salts. W. C. W. 


Hydroxyazobenzene and Paramethylhydroxyazobenzene. By 
G. Mazzara (Gazzetta, 9, 424—425).—Hydroxyazobenzene or phenol- 
diazobenzene, C\2H,)N.20, has already been obtained by Griess (Annalen, 
137, 84), and by Kekulé and Higed (Ber., 4, 233). The author finds 
that the most convenient mode of preparation is to dissolve 3 parts of 
potassium nitrite in 400 of water, and pour in a solution of 2 parts of 
aniline nitrite and 2 of phenol in 200 of water. The solution soon 
becomes turbid and deposits the azo-compound, which should be 
collected after 24 hours, dissolved in dilute ammonia to separate 
resin, and the filtered solution precipitated with hydrochloric acid. 
After recrystallisation from boiling dilute alcohol the substance melts 
at 148—154°. 


Paramethylhydroxybenzene or Paracresoldiazobenzene, 
C,H;.N ; N.C;H;Me.OH, 


may be prepared in a similar manner, substituting pure paracresol for 
phenol: The product is purified from an oily substance by repeated 
crystallisation from boiling alcohol. It forms lustrous red crystals 
(m. p. 108—109°) which are but little soluble in cold and only mode- 
rately soluble in hot alcohol. It is soluble in ether, in alcohol, and in 
alkaline solutions. C. E. G. 


Cymenecarboxylic Acid. By E. Parernd and P. Spica (Gaz- 
zetta, 9, 400).—It has been shown (Gaz., 5, 30) that when sodium 
cymenesulphate is distilled with potassium cyanide, an oil is produced 
which may be converted into the amide C;H;Me(C;H,;).CONH, (m. p. 
138—139°) by the action of alcoholic potash. Although this com- 
pound resists the action of alcoholic potash in a remarkable degree, it 
splits up when fused with potash, yielding an acid of the formula 
C;H;Me(C;H;).COOH, crystallising in slender needles (m. p. 63°) and 
isomeric with Rossi’s homocuminic acid (m. p. 52°). The amide is 
converted into the acid much more readily by heating it with concen- 
trated hydrochlorie acid at 180° than by fusion with potash. The 
authors have endeavoured to prepare cymenecarboxylic aeid by other 
methods, such as fusing the cymenesulphate with sodium formate, 
and by the action of sodium and carbonic anhydride on bromocymene, 
but without any satisfactory result. C. E. G. 


Metamidocinnamic Acid. By G. Mazzara (Gazzetta, 9, 425— 
428).—The metanitrocinnamic acid from which the amido-acid was 
obtained was prepared according to Schiff’s method by heating nitro- 
benzoic aldehyde with acetic aldehyde and sodium acetate. On re- 
ducing the nitro-group in the acid by boiling it with tin and hydro- 
chloric acid, and subsequently removing the tin by means of hydrogen 
sulphide, the metamidocinnamic acid hydrochloride, 


HCI.NH,.C,H,.CH : CH.COOH, 
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was obtained in thin plates, permanent in the air and soluble in hot 
alcohol, from which it crystallises in needles. The amido-acid sepa- 
rated from the copper salt by hydrogen sulphide was very unstable. 
Attempts were made to oxidise the amido-acid with nitrous acid, so 
as to obtain the corresponding metahydroxycinnamic acid, which 
with cumaric and paracumaric acids would complete the series of 
the three possible hydroxycinnamic acids. It was found, however, 
that the action went much further, metahydroxybenzoic acid, 


C,H,(OH).COOH (m. p. 196—197°) being produced. C. E. G. 


Synthesis of Phenylecoumarin. By A. Ocwiatoro (Gazzetta, 9, 
428—432).—On heating 20 parts of salicylaldehyde with 28 of dry 
sodium alphatoluate and 70 of acetic anhydride at 150° for 8 hours, 
a red-brown crystalline mass is obtained which is boiled with water 
for some time and then allowed to cool. The insoluble portion, when 
treated with a hot solution of sodium carbonate, partly dissolves, and 
on acidifying the liquid, acetylphenyleoumarie acid, Cy;7H,O,, is preci- 
pitated in the crystalline state. The portion remaining undissolved, 
which is the chief product of the reaction, is impure phenyleou- 
marin. 

Acetylphenyleoumaric acid, when purified by crystallisation from 
boiling water, in which it is moderately soluble, forms long, white, 
very slender needles. It is soluble in alcohol and in ether, but only 
sparingly so in cold water. When heated, it begins to soften and give 
off gas at 170°, but at 180° it fuses to a transparent liquid; if after 
being allowed to cool it is again heated, it melts at 130°. From this 
the author is inclined to believe that when the acid is heated, it loses 
acetic acid and is converted into phenylcoumarin. The silver acetyl- 
phenylcowmarate, Cy;H,;0,Ag, obtained by precipitating the sodium 
salt with silver nitrate, crystallises from boiling water in tufts of 
slender, colourless needles, which become yellowish-red on keeping. 

The phenyleoumarin, C\sH,O., after purification by crystallisation 
from boiling alcohol, with addition of animal charcoal, forms large 
transparent colourless prisms (m. p. 189—140°), soluble in ether. It 
is odourless. Like coumarin, it dissolves when boiled with potash 
solution, and is precipitated unchanged on adding an acid. When 
treated with sodium-amalgam in dilute alcoholic solution, phenyl- 
coumarin is converted into a new acid, which may be isolated by 
acidulating the solution and agitating it with ether. It crystallises 
in prisms (m. p. 120°), and is, perhaps, phenylmelilotic acid, but has 
not as yet been further examined. 

From its mode of formation the author believes that acetylphenyl- 
coumaric acid has the rational formula AcO.C,H,.CH : CPh.COOH, 
whilst ne87::* a _ as the anhydride of phenylcoumaric 

ety. 
acid, would be of rz 
\co. .CPh C. E. G. 


Pittical and Eupittonic Acid. By A. W. Hormann (Ber. 12, 
2216—2222).—The formation of eupittonic acid is analogous to that 
of pararosaniline, as is shown by the following equations :— 
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2C,.H;,N + C,H,N = C,HvN; + H, 
2CsHwO; + CHO; = CxH»O, + He 
Dimethyl- Dimethyl- Eupittonic 
pyrogallate. methylpyro- acid. 
gallate. 

The sodium and barium salts of this acid have the composition 
C.5H.sNazO, and C.;H»BaO, respectively. The diacetyl derivative, 
C.sH»Ac,0,, is best prepared by the action of acetic anhydride on an 
alcoholic solution of sodium eupittonate; it crystallises in yellow 
needles, which melt at 265° and decompose with evolution of violet 
vapours. The crystals are soluble in alcohol and are decomposed by 
alkalis and by acids. 

The yellow amorphous substance (Ber., 12, 1371) obtained as a bye- 
product in the preparation of diacetyleupittonic acid by heating a 
mixture of acetic anhydride and eupittonic acid is insoluble in water, 
but dissolves freely in alcohol, ether, and acetic acid. It is also dis- 
solved by alkalis and by strong sulphuric acid; on neutralising the 
alkaline, or diluting the acid solutions, the original substance is repre- 
cipitated. 

Dibenzoyleupittonic acid, C.5H»Bz.0,, remains as a yellow powder 
when a mixture of benzoic anhydride and sodium eupittonate is fused 
and the product extracted with alcohol. The compound dissolves in 
chloroform, and may be obtained in golden needles (m. p. 232°) by 
adding alcohol to the chloroform solution. By the action of benzoic 
chloride on eupittonic acid, a white crystalline powder is obtained. 

Methyl eupittonate prepared by the action of methyl iodide on sodium 
eupittonate is deposited from alcohol in golden needles (m. p. 242°). 
The ethyl] salt (m. p. 202°) resembles the preceding compound in its 
mode of preparation and in its properties. 

When a concentrated alcoholic solution of iodine is added to a cold 
acetic acid solution of eupittonic acid, brown glistening prisms are 
deposited which have the composition C,,H»O,I,. This compound is 
decomposed by heat. By the action of strong alkalis and acids, eupit- 
tonic acid is regenerated. On treating an alcoholic solution of the 
iodine-compound with sulphurous acid, hydriodic, sulphuric, and eupit- 
tonic acids are formed, but on heating the liquid, the original substance 
is again formed, since the sulphurous acid decomposes the hydriodic 
acid with formation of iodine, which at once combines with the eupit- 
tonic acid. 

Eupittonic acid is decomposed by the action of water at 270°, with 
formation of dimethyl pyrogallate and a crystalline body which is 
soluble in alcohol, ammonia, and soda. The dimethy] ether of methyl 
pyrogallol is not produced by this reaction. Eupittonic triamine 
undergoes no change on boiling with aniline. When heated at 250° 
with water, it splits up into ammonia and eupittonic acid. 

ww. & Ww. 

Hydroxylation by Direct Oxidation. By R. Meyer and A. 
Baur (Ber., 12, 2238—2241).—The following experiments support 
the hypothesis that it is only atoms of hydrogen occupying a ter- 
tiary position which are capable of undergoing direct oxidation to 
hydroxyl :— 
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Normal propylbenzenesulphonic acid is oxidised to carbonic anhy- 
dride and potassium sulphate by the action of potassium permanga- 
nate in an aniline solution, whilst, under similar conditions, cumene- 
sulphonic acid is converted into hydroxypropylbenzenesulphonic acid, 
C,H,(SO;H)C,H..0H. 

By treating the product of the action of phosphorus pentachloride 
on this acid with ammonia, propenylbenzenesulphamide, 


C.H,(SO2.NH;) C,H, 


is formed. This sulphamide melts at 152°, and combines readily with 
bromine. W. C. W. 


Cumenesulphonic Acids and a New Cumol. By P. Spica 
(Gazzetta, 9, 433—444).—All observers who have hitherto studied 
the action of sulphuric acid on cumene are agreed that only one sul- 
phonic acid is formed; although there is great discrepancy in the 
description of the salts which this acid forms, and especially with regard 
to the amount of water of crystallisation they contain. As, how- 
ever, it has been show by Paternd and Spica (Gaz., 7, 21, and this 
Journal, 1877, 1, 707) that normal propylbenzene forms two sulphonic 
acids, and analogous results have been obtained with butylbenzene, 
&c., it seemed highly improbable that cumene (isopropylbenzene) 
should give such a different result, especially as the author had 
observed, in the preparation of cumol from the crude cumenesulphate, 
that a small portion of the product passed over below 220°, and that 
this did not completely solidify at a low temperature. 

The cumene employed in the research was prepared by distilling 
cumic acid with lime and iron filings and rectifying over sodium. 
The pure cumene, boiling at 150—155°, was converted into the sul- 
phonic acid by agitating it with twice its weight of a mixture of equal 
parts of ordinary and of fuming sulphuric acid, the action being com- 
pleted by heating it at 100° for a few minutes. The sulphonic acid 
was diluted, neutralised with pure barium carbonate, and the product 
submitted to a careful fractional crystallisation. By this means the 
author succeeded in isolating two barium cumenesulphates; the one 
which is formed in larger quantity crystallises in micaceous scales, 
somewhat unctuous tv the touch, and containing 1 mol- H,O, thus 
confirming the observations of Fittig, Schaeffer, and Koenig ; the other, 
formed only in small quantity, remains in the mother-liquors from the 
crystallisation of the first salt, being’ much more.soluble. It crystal- 
lises in microscopic nodules, and contains 3H,0 or 34H,O0, which can- 
not be driven off completely without decomposing the salt. The cor- 
responding lead salts are very similar, containing 1 mol. H,O and 
3 mols. H,O respectively. By treating the sodium salts with phos- 
phorus pentachloride and converting the chlorides thus formed into 
the amides by the action of alcoholic ammonia, two sulphamides are 
obtained corresponding with the two barium cumenesulphates. The 
one from the less soluble barium salt is a solid substance which, by 
crystallisation from dilute alcohol, may be separated into two definite 
compounds, both containing sulphur and nitrogen, and having the for- 


mula C,H,(C;H;).SO,NH:. The less soluble compound which occurs 
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in largest quantity forms white micaceous scales (m. p. 107°), very 
soluble in alcohol, soluble also in boiling sodium carbonate solution 
without alteration; the more soluble compound obtained from the 
mother-liquors of the first is relatively small in quantity and crys- 
tallises in white scales (m. p. 96°). The sulphamide corresponding 
with the barium salt with 3H,0 is a brown oily liquid which could 
not be purified, but the author believes it to be identical with the crys- 
talline sulphamide mentioned above as melting at 96°. The sulpha- 
mide (m. p. 107°), when oxidised by fusion with potash, appears to 
yield a mixture of salicylic and parahydroxybenzoic acids, whilst the 
oily sulphamide gives a small quantity of a very impure acid, melting 
between 150° and 170°. 

Cumol, CeHy(C3H;).OH.—The crystallisable cumol (m. p. 61°) ob- 
tained from the cumenesulphonic acid formed in largest quantity has 
already been described by Paternd and the author. The small quan- 
tity of the sodium salt of the second sulphonic acid at the author’s 
disposal yielded about 5 grams of a new phenol by fusion with potash 
in the ordinary way. This new cumol is an almost colourless liquid, 
and boils at 218°5° (cor.) under a pressure of 756°18 mm. It does not 
solidify when cooled with ice and salt. It is slightly soluble in water, 
and the solution is coloured violet by ferric salts. 

In order to ascertain the constitution of the two cumols, they were 
converted into the corresponding ethyl ethers in the usual way and 
then oxidised with chromic mixture. The ethylceumol, C,H,,.OEt, from 
the solid cumol (m. p. 61°) is a colourless, mobile liquid (b. p. 220° 
cor. at 757 mm.) and sp. gr. at 0° = 0°94377, at 100° = 0°86369. 
By oxidation it yields paraethoxybenzoic acid (m. p. 194—195°). 
The ethyleumol from the liquid cumol boils at 213° (uncor.), and on 
oxidation gives an oily acid soluble in alcohol and in ether, besides a 
small quantity of an acid melting at 194°. Ethysalicylic acid melts at 
19°5° C.. From these results it would seem that the solid cumol is 
paraisopropylphenol, and the liquid cumol orthoisopropylphenol. It is 
evident also that the perfect separation of the isomeric barium cumene- 


sulphonates cannot be effected without great difficulty. 
C. E. G. 


Empirical Formula of Skatole. By M. Nencxi (J. pr. Chem., 20, 
466—469).—This product is the result of long putrefaction of animal 
matter, and its formation is subsequent to that of indole and phenol. 
The author prepared it by the putrefaction of pancreas and muscle for 
five months. The putrefied mass was acidified with acetic acid and 
distilled, and the skatole, which volatilised with water-vapour, was 
separated from the distillate by acidifying it with hydrochloric acid 
and adding picric acid. On analysis, it gave numbers agreeing with 
the formula C,H,N, and its picric derivative has the formula 
C,H,N.C,H.(NO;);0H. The author throws out the suggestion that 
skatole is methylindole. W. R. 


Action of Chlorine on Naphthalene-a-sulphonic Chloride: 
y-Trichloronaphthalene. By O. Wipmann (Ber., 12, 2228—2231).— 
The tetrachloride of the «-sulphonic chloride, (C\H;C],S0.C1)Cl,, formed 
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when chlorine (2 mols.) is passed into a solution of naphthalene- 
a-sulphonic chloride in carbon bisulphide: it is an oily liquid, freely 
soluble in the usual solvents: it has not yet been solidified. The 
potassium dichlorosulphonate, which is obtained by the action of alco- 
holic potash on the tetrachloride, yields on treatment with phosphorus 
pentachloride, dichloronaphthalene-a-sulphonic chloride, CyH,Cl,.SO-.Cl. 
After recrystallisation from boiling glacial acetic acid and from ben- 
zene, the chloride is deposited in glistening needles or scales (m. p. 
145°). Heated in sealed tubes with water, it yields dichloronaphtha- 
lene-a-sulphonic acid. y-Trichloronaphthalene, CiHsCls, previously de- 
scribed by Atterberg (Ber., 9, 316), is formed when the sulphonic 
chloride is distilled with phosphorus pentachloride. This derivative 
yields dinitrodichlorophthalic acid on nitration, which indicates that 
the y-trichloronaphthalene contains two chlorine atoms in one benzene 
nucleus and one chlorine atom in the other. Hence it is probable that 
the only difference in the constitution between the y and ¢ compounds 
is that the isolated chlorine atom occupies the @ position in the one 
compound and the 6 position in the other. W. C. W. 


Dichloronaphthalene-z-sulphonic Acid. By O. Wipmann 
(Ber., 12, 2231—2233).—This acid, C,H;Cl,.SO;H, is deposited in 
colourless needles when dichloronaphthalene-a-sulphonic chloride is 
heated with water at 140°. 

Its salts are crystalline and sparingly soluble in water. They lose a 
portion of their water of crystallisation at the ordinary temperature, 
but, to remove the whole, they must be heated nearly to 200°. 

C,.H;Cl,.SO;K + 2H,0 forms needle-shaped crystals. The anhydrous 
salt dissolves in 115 parts of water at 15°. C,H;Cl..SO,Na + H.O 
crystallises in prisms, and C,)H;Cl..SO,Ag + 2H,O in silky needles. 
The barium salt also forms needles which require 1650 parts of water 
for complete solution. The lead salt (needles) dissolves in 700 parts 
of water. (CioHsClz.SO;),Ca+ 4H,0 crystallises in quadratic plates, 
1 part of the salt dried at 100° dissolves in 1270 parts of water at 14°, 
and in 145 at 100°. The zinc salt forms pearly scales containing 7 
mols. of H,0. 

The amide, C,H;Cl,.SO.NH:,, forms feathery crystals soluble in 
water and alcohol, which melt and blacken at 250°. WwW. C. W. 


Phenylnaphthylearbazol. By C. Grause and W. Knecur (Ber., 
12, 2242—2243). —The carbazol, C,,Hi,N, discovered by Brunck (Ber., 
12, 341) in crude anthracene, is formed synthetically when 8-phenyl- 
naphthylamine i is passed through a red-hot tube. WwW. ©. W. 


Balsamum Antarthriticum Indicum. By B. Hirscu (Arch. 
Pharm. [3], 15, 27—47).—Three specimens, labelled Balsamum antar- 
thriticum Indicum, Wapa balsam, and oil of Wapa, together with a 
block of wocd of the same sort as that from which the above were 
prepared, Eperna falcata, came under the author’s observations. He 
concludes from careful comparison that the balsams and oil closely 
resemble one another in their chemical and physical properties, but 
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that the wood in its present state (being without bark or centre) could 
not, without the addition of other materials produce the balsam. 
a. w..B 


Coca. By G. W. Keynepy (Pharm. J. Trans. [3], 10, 65).—The 
physiological action of coca in small doses is to produce excitement 
of the functions, to relieve or prevent muscular fatigue, and, to some 
extent, to take the place of food; large and frequent doses produce 
effects similar to those of opium. Attempts have been made to isolate 
the narcotic principle which produces these effects. Neumann dis- 
covered an alkaloid named cocaine; a volatile alkaloid, hygrine, has 
also been separated, and an essential oil which imparts the peculiar 
odour to the leaves. Cocaine or erythroxyline appears to be the active 
principle ; it is soluble in 704 parts of water, more soluble ‘in cold 
alcohol, and quite soluble in hot alcohol and ether. The author gives 
proportions and directions for the preparation of a fhuid alcoholic 
extract, and an elixir. F. C. 


Berberine Salts. By J. U. Lioyp (Pharm. J. Trans. [3], 10, 
125—-127).—The finely powdered roots of Hydrastis canadensis are 
extracted with alcohol by percolation; the extract is cooled by ice, and 
mixed with excess of sulphuric acid; and after it has been kept cool 
for about twelve hours the precipitate is separated by filtration and 
stirred up with cold alcohol; and the impure berberine sulphate is 
separated and dried by exposure to the air. 

Sulphate of berberine in the pure state is obtained by adding the 
above impure product to 16 parts of water, dropping in ammonia in 
slight excess, with constant stirring, and allowing the liquid to stand 
in a cool place for twelve to twenty-four hours. The liquid is then 
tiltered, cooled by ice, and exactly neutralised with sulphuric acid : 
the crystals can be strained off in a few hours. The sulphate is orange- 
red, soluble in about 100 parts of water at 21° C.; it is readily decom- 
posed by alkalis, yielding free berberine. It is unaffected by exposure 
to the air, but becomes moist if extractive matter or sulphuric acid is 
present. From 18 to 20 ounces are obtained from 100 pounds of 
hydrastis. 

The author prepares pure berberine from the sulphate by treating it 
with slight excess of ammonia, dissolving in alcohol. and precipitation 
with ether. Berberine is soluble in about 44 parts of water at 21°, 
moderately soluble in alcohol, and insoluble in ether and chloroform. 
It readily yields salts with acids: the pyrophosphate is very soluble, 
the picrate insoluble in water. The phosphate, hypophosphite, and 
chloride are readily prepared by adding the respective acids in 
slight excess to an aqueous solution of berberine. The ortho-phos- 
phate is soluble in 280, and the hypophosphite in about 60 parts of 
water. 

Berberine hydrochloride, prepared by precipitation, is soluble in about 
500 parts of water ; almost insoluble in cold alcohol, ether, and chloro- 
form. 

Berberine nitrate is greenish-yellow, it is made in a similar way to 
the chloride, and resembles it closely in solubility. 

Remarks.—The alcoholic extract of Hydvastis canadensis contains, 
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besides berberine, a greenish fixed oil, an acrid resin, a white alkaloid, 
a vegetable acid, yellow colouring matter, and small amounts of other 
substances. These substances are probably combined in the root, but 
on adding an acid, the alkaloids are converted into sulphates, with 
separation of the vegetable acid, the resinous matters and the colouring 
matter. In the process given above for preparing berberine, the 
impure berberine sulphate is decomposed by ammonia, a slight ex- 
cess of which precipitates the white alkaloid hydrastine, together 
with the resin and oil. The berberine sulphate made from the filtrate 
by cooling and adding ‘sulphuric acid, contains some ammonium sul- 
phate and foreign matters; it may be purified by dissolving in hot 
alcohol and recrystallising. 

The volatile oil is obtained by distilling the root with water. When 
the mother-liquor of the berberine sulphate crystals is mixed with its 
own bulk of water, and the alcohol removed by evaporation, the green 
fixed oil rises to the surface, and the resinous substances settle to the 
bottom: the water contains the hydrastine as sulphate. Hydrastine is 
separated from this solution of its sulphate by adding ammonia in 
excess in the cold; it is purified by converting it once more into sul- 
phate, reprecipitating with ammonia, and crystallising from boiling 
alcohol. The crystals are coloured yellow by admixture with a yellow 
substance ; they are not bitter, but acrid; hydrastine is almost insoluble 
in water, somewhat soluble in cold alcohol, and freely soluble in boil- 
ing alcohol and in chloroform : it forms salts with acids, which are, as 
a rule, very soluble and difficult to crystallise. F. C. 


Veratrum viride. By C. Buttock (Pharm. J. Trans. [3], 10, 
186).—The powdered rhizome and rootlets of this plant were exhausted 
with alcohol, and after evaporation, the residue was freed from alcohol 
by a continued moderate heat: the resin which separated from the 
soft extract was removed and allowed to drain for several weeks during 
warm weather. 

The Soft Extract.—86 per cent. was soluble in water; 43 per cent. of 
fatty matter was removed by light petroleum. The aqueous extract 
was concentrated and made alkaline with sodium carbonate: after 
filtering off the precipitated alkaloids, the solution was heated to 66° C. 
and a little soda added; the additional precipitate was then filtered off 
while the liquid was warm: the precipitated alkaloids from 1 pound of 
root amounted to 19:3 grains, about one-ninth of which was precipi- 
tated by warming after addition of soda. Colouring matter was 
removed by dissolving in acetic acid and reprecipitating from the warm 
solution: and the united mother-liquors, after being acidified and 
evaporated, were made alkaline, treated with ether, the ether product 
dissolved in acetic acid, filtered, and precipitated as before. The total 
weight of mixed alkaloids obtained was 12°4 grains, of which 1°7 
grains had been separated from the mother-liquors. 

The jervine was precipitated as nitrate from an acetic acid solution 
containing 3 grains in each fluid ounce, by addition of an equal volume 
of saturated potassium nitrate solution. The precipitate was filtered 
off after six hours, washed with potassium nitrate solution, pressed 
between bibulous paper, and dried: its weight was 7°9 grains, and the 
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weight of alkaloids precipitated from the concentrated filtrate by 
warming with soda was 3°2 grains. 

The aqueous solution, after removal of the alkaloids, was treated 
with subacetate of lead, the excess of lead separated, and the free acid 
neutralised with barium carbonate; the filtered solution was then 
evaporated to a syrup, and thrown into alcohol. The filtered alcohol 
solution, evaporated and dried at 100°, yielded a product with sweet 
and somewhat bitter taste, energetically reducing copper and silver 
salts, and apparently consisting almost entirely of glucose: its weight 
amounted to 8°5 per cent. of the total aqueous extract. 

The alkaloids were then removed from the resin, both that from the 
soft extract and also the hard resin. Fatty matter was first dissolved 
away by light petroleum, then the powdered resin was made into a 
smooth paste with water, and dissolved in a solution of sodium car- 
bonate containing soda. The alkaline solution was twice agitated with 
ether, and the ether extract dissolved in acetic acid, filtered, and the 
alkaloids precipitated as above; the alkaloids were also extracted from 
the mother-liquor, and the jervine separated from the alkaloids as 
nitrate. A further minute quantity of alkaloids was obtained from 
the alkaline solution of the resin. 

The total amount of alkaloids obtained from the extract representing 
1 pound of root was 46°6 grains, and from this, 31°2 grains of nitrate of 
jervine and 11 grains of other alkaloids were obtained, the loss of 
10 per cent. representing loss and removal of foreign matter. About 
one-quarter of the total weight of nitrate of jervine was obtained from 
the soft extract and from the resin from the soft extract, the hard 
resin yielding about one-half of the total weight. Wright obtained 
only 0°80 gram of alkaloids per kilogramme of the root employed ; 
the author obtains 6°612 grams: the excess being due probably to the 
alkaloid separated from the resin by the author. 

The alkaloids, after separation of the jervine and crystallisation 
from alcohol, showed under the microscope crystalline forms differing 
from jervine, the substance probably being Wright’s pseudojervine : 
when purified, it amounted to 5 per cent. of the mixed alkaloids. 

Saponification of the Hard Resin by Lime.—From 1 pound of the 
hard resin the fatty matter was removed by light petroleum; it was 
then rubbed into a smooth paste with 2 pounds of slaked lime, water 
added, and the mixture boiled for a few minutes. After evaporation 
and drying on the steam-bath, the powdered mass was exhausted with 
3 gallons of hot alcohol. The alkaloids obtained from the alcoholic 
extract, when purified by reprecipitation, amounted to more than 485 
grains, a quantity 20 per cent. greater than that yielded by the ether 
process, and correspondirg to 4°21 grams per kilogram of the root. 


F. C. 


On Casein, and the Action of Rennet. By O. Hammarsten 
(Bied. Centr., 1879, 147).—Pure casein may be prepared by preci- 
pitating with acetic acid, care being taken to avoid excess of acid, dis- 
solving the washed precipitate in alkali, so that the solution remains 
slightly acid, filtering from separated fats, reprecipitating several times 
by acetic acid, and washing with alcohol and ether. The casein thus 
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prepared appears to be a weak acid, dissolving calcium and barium 
carbonates, and calcium phosphate. Salts appear to keep casein in 
solution, and this accounts for the fact that, in the precipitation of 
casein by acids, the amount obtained is not equivalent to the ucid em- 
ployed. Rennet, when it precipitates casein, appears to break it up 
into two albuminoids, one which is greatest in quantity is combined 
with calcium phosphate, and appears as cheese; the other (a peptone) 
remaining dissolved in the whey. For complete precipitation, the 
presence of calcium phosphate is necessary, and this accounts for the 
fact that dilute milk cannot be coagulated. The presence of calcium 
chloride also partly aids curdling, and one part of rennet ferment is 
capable of curdling 800,000 parts of casein. E. W. P. 


Fibrinogen. By O. Hammarsren (Pfliiger’s Arch. f. Phys., 19, 
563—622).—The author’s researches have led him to regard para- 
globulin and fibrinogen as entirely distinct substances, each charac- 
terised by well-marked properties. In the present communication, he 
describes his method for preparing fibrinogen from venous blood, and 
claims for the substance so prepared that it is perfectly free from 
hemoglobin, serum, albumin, and paraglobulin, that it is in no way 
altered by the process of preparation, and that it is the true parent 
body whence fibrin is derived. 

To prepare fibrinogen, the author mixes 3 vols. of blood with 1 vol. 
of a saturated solution of magnesium sulphate, filters, and precipitates 
by addition of an equal volume of a saturated solution of sodium 
chloride. After continued shaking, the precipitated fibrinogen is 
removed, broken in very small pieces, and shaken up with a half- 
saturated sodium chloride solution. This process of washing with 
sodium chloride solution is repeated five or six times, care being taken 
that no lumps are allowed to form im the fibrinogen. The fibrinogen 
is finally collected on filters, strongly pressed, dissolved in water, and 
the solution is filtered. 

Slight modifications of this method are described, and the process 
is compared, at great length, with those of Gautier and A. Schmidt. 

The properties of pure fibrinogen are scarcely mentioned in the 
present paper, but are reserved for a farther communication. The 
author states that a solution of fibrinogen is altered by long-continued 
dialysis; that it may be frozen without inducing any turbidity, but 
that if a trace of altered fibrinogen is present, small solid particles 
separate when the mass is melted; that fibrinogen readily undergoes 
fermentative changes; and that when precipitated by sodium chloride 
and allowed to remain in contact with the supernatant liquid, its solu- 
bility diminishes. M. M. P. M. 


Note on Hyraceum. By W. H. Greene and A. J. Parker 
(Pharm. J. Trans. [3], 10, 188).—Hyraceum is believed to be the 
inspissated urine of the Cape Hyrax (Hyraw capensis), the urine col- 
lecting in hollows of rocks and gradually evaporating; its medicinal 
effect is reported to be the same as that of castoreum. It is a dark- 
brown, brittle, resinous substance, with aromatic odour and bitter 
taste. About 56 per cent. of it is soluble in water, and nearly one- 
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third of the residue (14 per cent.) in alcohol, ether, and chloroform ; 
of the 30 per cent. of insoluble matter, 14 is woody tibre and inso- 
luble organic material, and 16 consists of sand and other inorganic 
substances. On ignition, hyraceum leaves 34 per cent. of ash, con- 
sisting of chlorides, sulphates, phosphates, and carbonates of sodium, 
potassium, calcium, and magnesium. Small quantities of nitrates are 
also present. 

When the organic matter in the aqueous extract was precipitated by 
lead acetate, and the precipitate was decomposed by sulphuric acid, a 
hard, horny, resinous, brown, transparent substance, emitting a fecal 
odvur, was obtained. 

Hyraceum consists of various salts and organic substances; the 
latter constitute about one-half, and contain urea in small quantity, 
besides uric, hippuric, and benzoic acids ; probably also glycocol, derived 
from the breaking up of the hippuric acid. Hyraceum is, therefore, 
undoubtedly derived from a urine; but the large amount of calcium 
salts in proportion to the other salts, and the character of the organic 
matter, indicate the presence also of fecal matter. F. C. 


Physiological Chemistry. 


Assimilation of Ordinary Horse Fodder. By E. v. Wotrr and 
Others (Bied. Centr., 1879, 663—667).—After a series of experiments 
given in detail, it was found that, generally speaking, the various 
componeni parts of ordinary fodder were digested as well by horses 
as by sheep. J. K. C. 


Fattening of Animals. By E. v. Woxrr ( Bied. Centr., 1879, 661— 
663).—The author makes some observations on the results given in 
a paper by Henneberg and others on the fattening of sheep (this 
Journal, 36, 811), showing by a comparison of the food given and the 
resulting increase of fat, that at least one-third of this arose from the 
absorption and assimilation of the carbohydrates contained in the 


fodder used. J. K. C. 


Source of Hippuric Acid in the Urine of Herbivora. By 
O. Lonw (J. pr. Chem., 20, 476—479).—The author discovered an 
acid in meadow hay closely resembling quinic acid, but was not success- 
ful in demonstrating the identity of the two. On repeating his expe- 
riments, he found it impossible to effect a satisfactory separation from 
a substance resembling peptone; bnt the impure substance resembles 
quinic acid by giving hydroquinone with lead peroxide, and proto- 
catechuic acid with bromine. Researches by several chemists have 
shown that hippuric acid is not increased in the urine of an animal 
by giving it quinic acid in its food; and hay, after treatment with 
soda, is still a source of hippuric acid in urine. But after treatment 
with sulphuric acid, the source of hippuric acid is removed from hay. 
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The only definite compound which the author was able to isolate 
from an extract of hay made with dilute sulphuric acid was some acid 
resembling quinic acid. 

It has been suggested by Weiske that the real source of hippuric 
acid may be the meadow plants with which hayis mixed. The author, 
therefore, investigated the officinal extract of dandelion, and again 
found the acid resembling quinic acid along with some succinic acid, 
and an acid oil, heavier than water, which gradually became resinous. 

W. R. 

Analysis of a Calculus from a Horse. By P. Prrers and 
K. Miuier (Bied. Centr., 1879, 714).—A caleulus formed in con- 
centric layers and weighing 84 kilos. was analysed by the authors 
with the following results :— 


Magnesium Soda and 

Organic ammonium Ferric Calcium potash 

Water. matter. phosphate. phosphate. phosphate. Silica. salts. 
422 620 87°37 029 O11 136 0-45 
J. K. C. 


Physiological Influence of Adulterated Wine. By A. Scumrrz 
(Bied. Centr., 1879, 712—713).—The unfermentable residues of grape- 
sugar, which are used for the adulteration of wine, were subjected to 
experiment with reference to their physiological action. Sub- 
cutaneous injection in the case of dogs was found to produce vomiting 
and general derangement. The author is of the opinion that these 


residues contain a poison similar to that in fusel oil. J. K. C. 


Chemical Gause of the Toxicological Action of Arsenic. 
By C. Binz and H. Scuutz (Ber., 12, 2199—2202).—The authors are 
of opinion that arsenic owes its- poisonous nature to the alternate 
oxidation of arsenious to arsenic oxide and reduction of arsenic to 
arsenious oxide, which produces a rapid oscillation of the atoms of 
oxygen in the molecules of albumin, causing their complete destruc- 
tion. Arsenic acts as a carrier of oxygen, resembling nitric oxide in 
this respect. Phosphorus and the other members of the nitrogen 
group appear to act in a similar manner. The authors base their 
opinion on the following observations :—(1.) That in cases of arse- 
nical poisoning, it is those portions of the system which have the 
power of taking up oxygen from the blood which suffer most 
severely; (2) and that egg albumin, blood fibrin, and brain reduce 
arsenic oxide to arsenious at a blood heat, and that the salivary glands 
and liver not only reduce arsenic to arsenious oxide, but also oxidise 
arsenious to arsenic oxide, whereas blood, hemoglobin, and fat have 
no action on the oxides of arsenic. ww. & @. 


Presence of Alcohol in Animal Tissues during Life and 
after Death. By J. B&icnamp (Compt. rend., 89, 573—574).—In 
order to verify the truth of the statement that flesh superficially coagu- 
lated would rapidly putrefy under conditions in which well-cooked 
flesh would remain sound for many weeks, some horseflesh was coagu- 
lated by immersion for ten minutes in boiling water, then wrapped in 
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a closely woven cloth, and placed aside for eight days. At the expira- 
tion of that time, the meat was found in an advanced state of decom- 
position, and the muscular striation had disappeared, although the air 
had not penetrated to the interior of the substance, whilst bacteria and 
vibrios abounded. By methods described in the original memoir, the 
author isolated and characterised about 0°8 gram of alcohol and 
10 grams of sodium salts formed by acetic, butyric, and other acids. 
The alcohol was converted into aldehyde, and oxidised to acetic acid, so 
that its identity was established beyond doubt; within certain limits 
the quantity obtained was larger, the further the extent of the decom- 
position. 

It would seem, therefore, that the phenomena accompanying putre- 
faction are very closely allied to those belonging to fermentation 
properly so called, perhaps more directly with those of the butyric 
fermentation. By the same process alcohol was obtained from the 
fresh tissues. The brain of sheep gave a larger quantity than the 
liver, but the largest quantity was obtained from the brain of an ox, 
which furnished sufficient alcohol to measure with the hydrometer. 
It may be argued, therefore, that in medico-legal cases, the detection 
or separation of alcohol from putrid or healthy tissues, is not sufficient 
evidence to show that alcohol has been administered at all, still less 
that this liquid has been the cause of death. J. W. 


Chemistry of Vegetable Physiology and Agriculture. 


Unorganised Ferments in Plants. By C. Kraven (Bied. Centr., 
1879, 120—122).—The ferments from various plants were obtained by 
the method of Wittich, or by that proposed by Erlenmeyer. For the 
detection of diastatic fermentation, the decomposition of starch into 
sugar and dextrin was employed. The action of the ferments on albu- 
minoids could be studied only when free acids (2 : 10U0) were present ; 
to detect and recognise the ferments which act on fats, the decompo- 
sition (1) of an emulsion of gum arabic water ; (2) of oil with free acid 
and glycerol; (3) of oil in the state of an emulsion, were taken advan- 
tage of. 

The substances which came under examination were buds and twigs 
of horse chesnut, which were separated into wood and bark ; the same 
also of the birch; the young and old bark and wood of oak, the leaves 
of hawthorn ; bulbs and tubers ; starchy grains, as barley and maize, the 
endosperm and embryo being in the last grain examined separately ; 
oily seeds, as pumpkin. Inno case could albuminous or fatty ferments 
be detected. A strong diastatic ferment is found in the horse chesnut 
at all periods of growth. Slight fermenting action in the leaves of 
oak and hawthorn, whilst the birch is free of ferment. In onions and 
potatoes, a weak ferment is present, but during the period when there 
is no growth, the onion alone possesses a ferment. Diastase is present 
in unsprouted barley, but the action is weaker than that of malt 
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diastase; in unsprouted maize diastase is found only in the embryo 
and hilum. It would seem, therefore, that in all starch-containing 
plants, diastase is present more or less, the quantity being dependent 
on the amount of starch present ; but the change of starch into glucose 
does not necessitate the presence of diastase: for example, the birch 
contains no diastase at any time. Further experiments were directed 
towards determining the action of the ferment of the above plants on 
gum arabic and quince emulsion ; in all cases sugar was formed. The 
ferment of oak and hawthorn leaves, malt and pumpkin seeds, affected 
salicin, but the action was most energetic in the case of the pumpkin 
seeds; only oak leaf ferment had any action on amygdalin, and that 
only after 48 hours’ contact. The composition of diastase is given as 
C, 45°68; H, 6°90; N, 4°57; ash, 6°08; O, 36°77 parts per hundred ; 
sulphur is also present in small quantities. K. W. P. 


Chemical Composition of Bacteria in Putrefying Liquids. 
By M. Nencki and F. Scuarrer (J. pr. Chem., 20, 443—465).—The 
authors have fonnd that on adding a few drops of acid (sulphuric, 
hydrochloric, or acetic) to a liquid containing bacteria, and boiling it 
for a few minutes, the bacteria shrivel up, and settle; the liquid may 
then be filtered, and the bacteria separated in a ‘chemically pure ” 
condition. Of course the fluid must contain no substances precipi- 
table by boiling, such as albumin. Ordinary gelatin was therefore 
chosen as a suitable medium for propagating the growth of bacteria. 

The dried mass of bacteria was first exhausted with alcohol, and 
the alcoholic extract then treated with ether. A slight brownish 
residue of a substance resembling peptone was left. The ethereal 
extract contained the fat, the elementary composition of which 
—72°‘54 per cent. C., and 11°73 per cent. H—corresponds fairly with 
that of vegetable and animal fats, but contains 1°5 per cent. too little 
carbon. 

In order to ascertain whether any change in the composition of 
bacteria occurs in the course of their development, analyses were made 
of undeveloped granules, of a mixture of granules and rod-like bodies, 
and of the rod-like bodies after full growth. The results are as 
follows :— 

Granular mass 

Pure granular with partially 
mass developed Perfect 
(Zooglca). bacteria. bacteria. 


84°26 83°42 

Fat (contained in dry 
substance) . 6°41 6°04 

Ash (in substance de- 
prived of fut) .... P 3°25 5°03 

Elementary com- 2. ’ 

position of the C a ye 7 
substances de- ?’ 2. 05 
prived of fat N 1434 13°82 14-02 
a. 14°60 a. 13°82 


An estimation was made uf the albuminoid substance contained in 


VEGETABLE PHYSIOLOGY AND AGRICULTURE. 


the bacteria, by exhausting the mass with very dilute alkali, separating 
the soluble from the insoluble portion by filtration, neutralisation with 
hydrochloric acid, and precipitation by addition of crystals of salt. 
The precipitate consists of anew albuminoid, soluble in excess of acetic 
acid, and has been named by the authors mycoprotein. It contains 
52°32 percent. C.; 7°55 per cent. H., and 14°75 per cent N., and corre- 
sponds well with the formula C,;H,yN,O,. It was proved that neither 
sulphur nor phosphorus were present. Freshly precipitated myco- 
protein is easily soluble in water, alkalis, and acids, but after being 
dried at 110°, it is no longer perfectly soluble in water. it exhibits 
the usual properties of an albumin, and is levorotatory, [#] = —79. 
Acids convert it into peptones. The authors believe that this simple 
form of albumin is obtained from a simple organism; a general law 
may be deduced, the more complex the organism, the more complex its 
proximate chemical constituents. 

The residue left insoluble on treating the bacteria with dilute alkali, 
consists of cell-membrane, and amounts to about 5 per cent. of their 
weight ; it contains a little nitrogen. This may point to some albumin 
not removed, for Loew analysed similar cell-membranes, and found 
them to contain a mere trace, or no nitrogen. W. R. 


Germinating Power of Beetroot Seeds. By A. Prrermann 
(Bied. Centr., 697—699).—The author is of opinion that beetroot seeds 
of good quality should have a germinating power of not less than 
85 per cent.; he also observes that this depends very largely on the 

J. K. C. 


ripeness of the seeds at the time of gathering. 


Influence of Smoke on the Development of Blossoms. By 
K. pa Canto (Bted. Centr., 1879, 715).—It is found in the Azores that 
the entrance of smoke into the conservatories causes a rapid develop- 
ment of the buds in the case of roses, ananas, &c., and this fact is now 
made use of in hastening the blooming. J. K. C. 


Causes of the Change in the Form of Etiolated Plants. By 
K. Goptewskt (Bied. Centr., 1879, 715—716).—The author shows that 
want of light stops the growth of the cotyledons, and favours that of 
the stems; hence the changes of form observed. J. K. C. 


Notes on Cinchona Bark. By D. Howarp (Pharm. J. Trans. 
[3], 10, 181).—The author has been enabled to compare the proportion 
of quinine and other alkaloids contained i in the “natural” bark and 
in that formed by “ renewing,” #.e., growing after the artificial removal 
of the bark. This renewed bark is ‘termed ‘*mossed bark,” because the 
tree, after being stripped of its bark, is usually protected by a covering 
of moss, whilst fresh bark is being formed. The natural bark was 
found to be generally inferior to the mossed bark, since it had been 
collected either from the upper stem, or from inferior old trees, 
whereas the mossed bark represents the product of the main stems of 
the oldest trees. As far as the effect of age was concerned, it was 
found that both the quinine and total rystallisable alkaloid steadily 
increased in quantity with the age of the trees; this is probably due to 
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the greater maturity of the trees. The trees from which the bark was 
taken were specimens of Oinchona officinalis. The author, on the other 
hand, confirms from recent experience an opinion previously expressed, 
that the bark of succirubra deteriorates in quality when the tree has 
passed a certain age. Root bark shows a marked tendency to develope 
the dextrogyrate alkaloids. A sample of renewed bark, which had 
‘been formed without “ mossing,” orany kind of protection, was also 
examined, and was found equal in 4uality to the best mossed bark; 
hence it appears that the only advantage of mossing is to enable the 
tree to form bark again with a minimum injury to its health; the 
process does not appear to improve the quality of bark formed. The 
author also compares the proportions of alkaloids contained in outer 
and inner bark; the outer bark not only contains a larger quantity of 
alkaloids, but these contain a larger proportion of quinine; hence it 
has been suggested to shave off only the outer layers, without cutting 
quite through the bark. ¥. ©. 


Relation of Yield of Beet to Rain and Sunshine. By J. 
Hanamann (Bied. Centr., 1879, 694—697).—The author has made 
observations in Bohemia, on the relation of beetroot produce to the 
weather during the last twelve years, and arrives at the following 
conclusions. A mean temperature of from 14 to 18°C., from May to 
October inclusive, and a warm and wet spring, together with a not too 
cry summer, are the best conditions under which beet can be grown. 

J. K. C. 

Researches on the Ripening of Grapes and Fruits. By 
C. Portree (Bied. Centr., 1879, 123—131).—The composition of 
apples, pears, and other fruits was determined at various periods of 
their growth. The results are as follows :—The absolute weight of 
pears and apples increases, whilst that of grapes increases only up to 
the time when colour appears, and then begins to decrease. The per- 
centage of dry matter in the pear at first increases and then diminishes, 
whereas with apples the decrease is sudden and then remains constant. 
In the same way alteration of the amount of insoluble residue occurs. 
The percentage of ash constantly sinks, which with the apple is twice 
as great as with the pear. The amount of free acid is greatest in the 
young pear, gradually sinking, but again slightly increasing at the end 
of ripening ; this last does not occur in the appie. Grapes differ from 
kernel fruit in that with them there is not only a change in the rela- 
tive percentage of the various acids present, but also a decided decrease 
in the total free acid. Pears appear to contain at first only tannic 
acid, which gives place to malic acid as growth proceeds, whilst the 
apple appears to contain both, and these diminish regularly. Sugar 
increases as apples, pears, and grapes ripen, but with grapes it is the 
dextrose which increases most, whilst levulose increases in greatest 
proportion in other fruits. 

Comparing the constitution of the leaves with the fruit, we find 
that the acid in the leaf is present in greatest quantity when that in 
the fruit is lowest. Sugar increases in the leaf and then decreases, 
and there is more present in the leaf at first than in the fruit; levu- 
lose and dextrose are present in equal quantities. 
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Other specimens of fruit were examined which had been plucked 
and put aside to ripen, and it was found that the loss in weight was 
less, the riper the fruit was when plucked. Fibre, &c., and acid de- 
crease, but sugar increases, and dextrose is converted into lgvulose. 

Various other fruits, as strawberries, peaches, d&c., were also 
examined, and with similar results. E. W. P. 


Depreciation of Barley by Overgrowth. By Lavensrrin 
(Bied. Centr., 1879, 676—681).—The difference between barley 
gathered at the right time and barley which has been allowed to lie 
out on the field for some time after it was ripe is not clearly shown 
by direct chemical analysis. An examination of the separate con- 
stituents is necessary in order to ascertain the changes which have 
taken place. In carrying out this plan the author turned his attention 
first to the starch present in the seed. Ordinary barley contains 64 
per cent.; in the overgrown corn was found, however, only 58 per 
cent., the remainder having been converted into dextrin and sugar: a 
loss of 10 per cent., therefore, on the total quantity of starch was dis- 
covered. The change which the starch had undergone would of course 
not affect the nutritive value of the barley; this, however, was not the 
case with the albumin, nearly one-fourth of which was found to be 
converted into amido-compounds, which are of very little nutritive 
value. The worth of barley for the preparation of malt depends to a 
very large extent on its powers of germinating. This was found to 
have suffered a loss of 53 per cent. in the overgrown corn. 


J. K. C. 


On the Quantities of Acid and Sugar in Grapes cut at 
Various Stages of their Growth. By P. Wacyer and W. Roun 
(Bied. Centr., 1879, 681—686).—These researches have been so far 
only of a tentative character, the object being to discover if possible a 
practicable method of examining various sorts of grapes at different 
stages of their growth, and chiefly at the ripening stages. The authors 
carried out their researches at six different places, with vines of 
various kinds. The grapes were cut four times during the last month 
of ripening, and the relative quantities of sugar and acid determined 
in the sap. In some cases the relation improved, in others it remained 
constant for some weeks. The authors hope, by repeating these obser- 
vations for some time to come, to arrive at results of great practical 
value. J. K. C. 


Ripening of Apples after Gathering. By F. TscuapLowirz 
(Bied. Centr., 1879, 686—689).—The author finds that the loss of 
weight undergone by apples on keeping is dependent on the position 
in which they are left and the dryness of the surrounding air. It may 
be almost entirely considered as loss of moisture, the amount of car- 
bonic anhydride which is given off being but very small. It is notice- 
able that smaller apples lose more in weight than those of a larger 
daca The temperature of the fruit is also the same as that of 
the air. 

The results of. various analyses show that the quantity of sugar in 


180 ABSTRACTS OF CHEMICAL PAPERS. 


the apples increases during the ripening process at the expense of the 
pectin and acid. J. K. C. 


Decomposition of Albuminoids in Pumpkin Sprouts. By 
E. Scuuuze and J. Barsrert (J. pr. Chem., 20, 385—418).—The seeds 
of plants contain albuminoids, starch, and oil, by which the sprouts, 
which are not able to decompose carbonic anhydride and water, are 
nourished. During germination the starch and fat decrease, whilst 
sugar, dextrin, and cellulose are formed, and carbonic anhydride and 
water are eliminated. From more recent observations, it has also been 
discovered that the albuminoids become soluble, and that in many 
plants, especially in Papilionaces, asparagine is produced. As that 
body decomposes on boiling with hydrochloric acid into aspartic 
acid and ammonia, its amount may be determined by estimating the 
ammonia. Gorup-Besanez afterwards found leucine amongst the de- 
composition-products of albuminoids. In pumpkin sprouts, which 
contain no asparagine, Sabania and Laskowski supposed that another 
amide existed; this was shown to be correct by the authors and by 
Ulrich. In the beetroot this amide’ has been shown to be glutamine, 
and the object of the present paper is to show that it is also present in 
germinating pumpkin sprouts, along with asparagine, leucine, and 
tyrosine. 

The albuminoids and fatty oil form 86—88 per cent. of the weight 
of dry pumpkin seeds, the former being present as protein granules. 
When the crushed seeds are treated with ether, the fat dissolves and 
the protein substances sink to the bottom of the vessel. They are in- 
soluble in water, but dissolve in a 10 per cent. solution of salt. On 
addition of solid salt, a small quantity of vegetable myosine separates, 
and on dilution with water, vegetable vitelline is deposited. Non- 
albuminoid principles containing nitrogen are present in very small 
amount in pumpkin seeds. 

The sprouts after germination were dried, boiled with alcohol, and 
the evaporated extract was treated with lead acetate. The filtrate 
from the lead precipitate was boiled for several hours with hydro- 
chloric acid, and again mixed with lead acetate to remove hydrochloric 
acid. The filtrate from the lead chloride after evaporation was mixed 
with alcohol, and the precipitated lead salts were decomposed with 
sulphuretted hydrogen. The solution filtered from the lead sulphide 
and treated with silver oxide to remove traces of hydrochloric acid 
was evaporated, when glutaminic acid, C;H,NO,, separated in the 
crystalline state. It was shown that this acid was not present as such 
in the sprouts, but was formed by the action of hydrochloric acid on 
glutamine, a body bearing the same relation to glutaminic acid as 
asparagine does to aspartic acid. From sprouts which had germi- 
nated for eight days, 100 grams gave only a few decigrams, but 16 
days’ growth increased the amount to 1°75 gram of acid, representing 
1:74 gram of glutamine. The ammonia produced by the action of 
hydrochloric acid on glutamine corresponds to twice that amount, and 
to account for it a search was made for substances which would 
undergo a similar decomposition with hydrochloric acid. Aspart- 
ate of copper, amounting to 0°5 gram in 400 grams, was separated 
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from the mother-liquors of the glutamic acid, and leucine and tyro- 
sine were isolated by boiling the juice from sprouts 2—3 weeks old ; 
and after precipitating with alcohol and evaporating the filtrate, wart- 
like crystals were deposited, consisting of tyrosine. From 1,000 grams 
of fresh sprouts (60 grams when dried), 0:15 gram of tyrosine was 
obtained, and leucine was isolated from the mother-liquor of the tyro- 
sine, but in much smaller quantity. 

The nature of the decomposition products is thus the same as when 
the albuminoid is heated with baryta-water or hydrochloric acid ; but 
the proportion of each product differs greatly. On decomposing the 
albuminoids from pumpkin seeds with hydrochloric acid and stannous 
chloride, 120 grams yielded leucine, 24 grams; tyrosine, 2°5 grams ; 
aspartic acid, 3 grams ; glutamic acid, 4 grams; and an uncrys- 
tallisable residue of 40 grams, the sum being 75 grams. The differ- 
ence between 120 and 75 = 45 grams, was lost. If these amounts 
represent even approximately the proportions in which the nitrogenous 
materials are present in the mixture, it is seen that they differ greatly 
from the proportions produced by the decomposition of the albuminoids 
during germination. The author’s explanation is that in a growing 
plant albuminoids are being formed as well as decomposed, any one of 
the decomposition products serving as material for their formation. 
The co-existing decomposition products of albuminoids may, however, 
not be equally used in the formation of new albaminoids, and those 
which resist the process of regenerating albumin longest accumulate 
in largest quantity. Thus leucine, which is produced in large quan- 
tity by the artificial decomposition of albumin, is probably one which 
lends itself best to the natural formation of albumin, and is therefore 
present in germinating plants in small amount, whilst such substances 
as asparagine and glutamine are comparatively stable, and resist ab- 
sorption to form new albuminoids. 

In conclusion, the authors remark that as ferments are capable only 
of changing albuminoids into peptones, some other reason must be 
sought for to account for their decomposition into much more simple 
products, and quotes a sentence of v. Nigeli, in which such changes 
are ascribed to the molecular force of living tissue. W. R. 


The Most Advantageous Method of Sowing Corn. By F. 
Hapertannt (Bied. Centr., 1879, 689—694).—The author has made 
several experiments with wheat, rye, and barley, with a view of ascer- 
taining the number of seeds per square meter which will give the best 
yield. His results have necessarily only a special value for the soil 
and climate in which the experiments were carried out. He was able 
to obtain a yield twice as great as that usually obtained, and thinks 
that this might be effected in most cases where the proper conditions 
are observed. It was noticed that the latest development occurred 
where the seed was most sparsely sown. J. K. C. 

Proper Thickness and Depth to Sow Corn. By Scuenx- 
Bavnor (Bied. Centr., 1879, 717). 

Amount of Carbonic Anhydride in Shingle. By G. Wotrr- 
HUGEL (Bied. Centr., 1879, 709).—The author brings forward tables 
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already publisbed in defence of his view that the amount of carbonic 
anhydride in the ground air is a measure of the degree of impregna- 
tion of the soil with organic matter and of the progress of its decom- 
position. J. K. C. 


Peaty Soils. By A. v. Scuwarz (Bied. Centr., 1879, 84—93).-— 
The analyses of 26 Austrian peaty soils are given, in which 
the ash varies from 2°30 to 76°08 per cent. To one soil the author has 
paid special attention, and he has determined the physical properties 
(which are here appended) of soil from the moorland of Kirchberg a. W. 
He also finds that this soil when treated with artificial manures yields 
average crops. The physical properties of the soil were compared 
with those of alluvial sand from Rétz, loam, and clay, and are as 
follows :— 


Weight of 
100 ec.ec. in 


grams. 


Contraction and 
expansion. 


Capillary saturation 
capacity. 
Saturated with capil- 


lary water. 


100 c.e. 
dried, 
when satu- 
rated in 
c.c. 


100 c.e. 
saturated 
after dry- 
ing in c.c. 


100 e.e. 
contain 
of water 


100 grms. 
contain of 
water 


39°8 —_ 2° 77° 
100°0 100 0 4° 18° 
Loam ....| 2 °729 83 °9 119 °2 4 22° 
Clay ..... {140° "8 | 2°714 70°*2 | 142°1 ‘ 28° 


1°470 


Peaty ....| = 


Sand .... .-| 


In the determination of cohesion by Haberlandt’s process, clay 
was found to stand highest and loam lowest, sand naturally possessing 
none. In the case of adhesion by Schiibler’s method, clay stands first, 
then loam, peat, sand. 

Masses of soil 10 cm. deep, and exposing a surface of 10 square cm., 
allowed the passage in 24 hours of 1 c.c. water in the case of peat, 


Equal weights specific heat. 
Egual volumes 
saturated 
with 
capillary 
water. 


Hygroscopicitiy 
100 grams 
dry soil 
absorb of 
water 


Saturated | 
with Dried at 
capillary | 100°. 
water. 


Dried at 
100°. 


0-960 
0°675 
0°762 
0-804 


0 ‘908 
0°354 
0 °395 
0-417 
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5,760 in the case of sand, 1,674 in the case of loam, and 0°7 in the case 
of clay. 

Conductivity for heat was determined (1) by the increase of tem- 
perature of the unheated soils, and (2) by the loss of temperature 
experienced in cooling. In this the soils were experimented on when 
dry, and when moist, or saturated with capillary water, the source of 
heat was 60°, and the original temperature 16°3—16°7° 

From the results, it would appear that under direct action of solar 
radiation peaty soil when dry assumes a higher temperature than 
either of the others, but the case is reversed if the soils be moist. As 
regards the rising of water in columns of sand, loam, and clay, it is 
found that in 100 days water had risen to the height of 408 mm. in 
sand, to 1,627 in loam, and to 770 in clay. a. W. F. 


Composition of Maize. By L. Grannrav (Bied. Centr., 1879, 
149).—Analyses of various specimens of maize used as feeding stuffs 
are given. The best appear to be the Hungarian (nutrient ratio, 
1: 88), then American (nutrient ratio = 1 : 8°6), but the American 
is very hard to crush. We oe 


New Plant for Fodder. By J. Drintncer (Bied. Centr., 1879, 
700—702).—Seeds of a plant known in India as “ gram,” a variety of 
chick-pea, were planted in various kinds of soil in Hungary. The 
plant thrived exceedingly well, especially in sandy soils, which were 
worthless for other purposes, and proved very productive. The 
following analysis of the seeds show that they are very valuable as 
fodder :— 

Nitrogen-free 
Water. Protein. Fat. extract. Fibre. Ash. 
First year.... 10°72 12°88 4°39 58°02 10°20 37s 
Second year .. 9°80 17°68 3°77 54°32 10°89 3-4 
J. K. C. 


Analysis of Materials used for Fodder. By P. Wirretsnirrer 
(Bied. Centr., 1879, 713).—Analyses were made of soured cabbage 
leaves, dried sprigs of broom, concentrated residues from a starch 
manufactory, and potato pulp. The first two prov ed to be excellent 


for fodder, ‘put the last was too poor in nutritive matter to be vsed 
alone. J. K. C. 


Feeding Value of some Manufacturers’ Waste. By J. 
Moser (Bied. Centr., 1879, 114—117).— The analyses of several 
feeding-stuffs, which however do not appear in large quantities in the 
market, are given, and are as follows :— 
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Ether.| Non- , 
Album.| Water.| Fat. oil, | Ritrog. Fibre.| Ash. | Sand. 
* | extract. 


Fennel seed cake..| 9°23 | 15°28 | 12°0 | 0°15 | 33°12 | 20°15) 8°14 | 1°93 
Sunflower cake : 
(1.) As powdery 


mass.........| 10°62 | 38°00 | 6°44, — 28°11 | 10°48} 4°96 | 1°39 
(2.) As coherent 
oe 8°07 | 37°69 | 23°73) — 19°29 | 6°05) 5°10 | 0°62 
Pumpkin seed cake. 
Loosely coherent 
ae 11°25 | 32°56 | 25°57) — 9°13 | 15°68} 4°79 | 1°02 
Decorticated....} 11°01 | 38°74 | 23°55) — 10°75 | 10°33] 5°39 | 0°23 


Tobacco seed cake, 


MOUNDS 6 5065-5 .0 10°69 | 25°60 | 14°60) — 15°08 | 22°43) 5°31 | 6°29 
Wine lees cake. .| 54°04 2°54 | 8°54, — 7-41 | 11°10) 1°74 | 9-20 
Dried brewers’ 

grains: 
Mixed with meal 

and dried ....| 12°94 | 18°69 | 6°30) — 38°00 | 16°95) 4°31 | 2°81 
Fresh and un- é 

GUO 6.00000) F028 | 498) 1°35 — 9°36 | 3°44) 0°89 | 0°52 


Brandy manufac- 
turers’ waste*, 
pressed and dried | 12°42 | 24°50 | 11°87) — 39°30 | 8°78 1°52 | 1°61 

Suet grieves : 


| SRA 4°77 | 48°06 | 41°10) — —_— — | 4°88 | 0°41 
Same not pressed | 58°29 | 11°75 | 24°20) — — —-|- oe 


K. W. P. 
Certain Sorts of Pumpkin. By C. 0. Harz (Bied. Centr., 1879, 


717).—The author recommends Cucurbita maxima Brasiliensis and 
C. m. elliptica as the best kinds to grow, because the fruit does not 
putrefy and can be keptmany years. Analysis of the dried fruit gave 
the following results :— 


Nitrogen-free 


Protein. Fat. extract. Fibre. Ash. 
10°87 1°64 72°75 9°39 5°35 
J. K. C. 


Influence of Fodder on the Quantity and Quality of Milk 
Fat. By H. Weisxe, M. Scuropr, and B. Denmen (Bied. Centr., 
1879, 110—113).—The present opinions concerning the influence of 
fodder on milk produced are, that dry food produces more solid gly- 
cerides in butter than the green feeding of summer, and that a hard 
butter is produced when the feeding has been scanty, or poor in albu- 
minoid matter. The analyses of the milk of a cow which had been 


* Note by Abstractor.—There is evidently a printer’s error here, as the above 
analysis is said to be that of a substance’undried, whereas the analysis of the same 
material which is called “ dry,” shows a percentage of 61°41 water. 
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fed at different periods with various kinds of food, show that a high 
melting point of butter is not dependent on scanty feeding; the 
melting point, and also the quantity of the butter fats, and of the 
fatty acids, show no regularity, even when the feeding remains the 
same. Highly albuminous fodder produces the highest yield of milk ; 
addition of albuminoid matter to fodder increases the amount of fat 
in milk, but addition of oil and of stearic acid causes a much greater 
amount of fat and dry substance to be formed. Comparing morning 
and evening milk, no difference in the amount of solid matter or fat 
could be detected; and the melting points of the fats were the same 
on the same days, the melting point of the cream fat being 2° lower 
than that of the fat of the skimmed milk. The amount of fatty acid 
insoluble in water varied very considerably, varying from 84—88°9 
per cent. EK. W. P. 


Four-yearly Rotation of Crops. By A. Vortcker (Pied. Centr., 
1879, 658—661).—These experiments were conducted at Woburn on 
behalf of the English Agricultural Society; the plan of rotation 
was the following:—lIst year, clover; 2nd year, wheat; 3rd year, 
roots (turnips, &c.); 4th year, barley. The results obtained in 1878 
were mostly of a normal character. The author has found that 
manure obtained after a fodder of cotton seeds is of more value to the 
land than if the animals had been fed on maize; and that the mate- 
rials for plant nutriment have a better effect when applied directly to 
the land than when they have been mixed with fodder and allowed to 
pass into dung. ‘. &. &, 


Manuring of Oats on Fen Lands. By H..J. Carsren (Bied. 
Centr., 1879, 97—99).—Oats were found to be most prolific on moor 
land when manured with stable manure. 

Comparing the two methods of cultivation, “ Veen” and “ Damm 
kultur,” it was found that the “ Damm” method (covering the moor 
with a layer of sand), in all cases when the manuring with artificial 
manures was employed, gave better results than the “ Veen’’ method 
(where the surface to a depth of 10—12 cm. is mixed with sand). 

a. W. P. 

Effect of Gypsum on the Quantity and Quality of Clover 
Crops. By A. Pasquatini (Bied. Centr., 1879, 99).—Clover manured 
with gypsum is not affected as regards its feeding qualities, although 
the total yield is increased. E. W. P. 


Manuring of Sugar Beet. By. J. Moser (Bied. Centr., 1879, 
100—106).—This paper contains an account of the manures used 
(salts of potash, soda, and magnesia), the yield of roots, tops, and 
sugar obtained in experiments made in the years 1876-77; but no 
conclusions are drawn, as the experiments are still being carried on. 
The manures were employed in quantities equal to one-eighth of the 
capacity of the soil for potash. E. W. P. 


Manuring of Beet. By H. Briem (Bied. Centr., 1879, 656—658). 


—Two kinds of lime manure are used in this investigation, the object 
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of which was to compare their action. One of these was the ordinary. . 
lime-scum from sugar works, and the other a mixture of lime-dust fol 
with the residues from a beet and molasses distillery: the latter con- 

taining about 43 per cent., and the former 30 per cent. of lime: they 

were applied to a soil very poor in lime, containing about 4 parts per 

thousand, the experiments being carried out in two successive years : 

the mean results are as follow: — 


M 
Weight of the beet Polarisation of Percentage 
in grams. sap. of 

Manure used. es mi 
| Im 
Total. | Leaves. | Root. | Degrees. —e Not Water. | Ash. in 
sugar. : po 
SONU (5:5 es sever ioncn 440 | 105 335 | 14°2 | 10°95} 3°25 _ — mi 
Lime from sugar W! 
WOFKS.......:-.| S06 | 122 384 | 15 0 /|11°67/ 3°23 82°8 | 0°80 oP 
Lime with distil- be 

ilery residues...} 946 | 210 736 | 14:1 9°66) 4°44] 84°7 | O-91 
1§ 
‘The difference in the effects produced by the two manures is very It 
marked: the distillery residues produced a wonderful effect in in- fo 
creasing the total weight of the yield, at the same time, however, A 
deteriorating greatly the quality of the juice obtained, as is observed pl 
on comparing the ratio of the quantities of sugar and non-saccharine x 
matter present in the juice: this relation is of the greatest importance ed 
to the manufacturer, as a juice containing such a quantity of extra- th 
neous matter would be found very difficult to work. J. K. C. tl 
Influence of Soluble and Insoluble Phosphates as Manure i 
for Turnips. By. Jamruson (Bied. Centr., 1879, 652—656).—These : v 
investigations were carried out near Aberdeen, with a view of com- y 
paring the effect of phosphoric acid in the soluble and insoluble form yes 
applied as manure to turnips. Five fields, lying at considerable dis- . 
tances from one another, were selected, and each made the subject of tl 


eighteen experiments, each of which was carried out om two separate 
plots. The experiments were conducted in the years 1876 and 1877, Q 


the latter proving a bad year for turnip crops. No difference was tl 
observed between the effect of animal and mineral phosphates. From - 
the results obtained, the author shows that the effect of insoluble phos- bag 
phates varied little from that produced by soluble phosphates :— " 


Yield per acre in kilos. after 
treatment with 


— 


“Insoluble Soluble 

phosphate. phosphate. 
1876. Mean of 30 experiments at 15 places.. 17,270 18,290 
* tf) -" 1 place .. 18,290 17,260 


1877. » » » +» 8,430 9,860 
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Addition of nitrogenous manures to the phosphates yielded the 
following results in 1876 :— 


Sulphate of ammonia Chili saltpetre 
with with 
= ‘i Tm li > 
Soluble Insoluble Soluble Insoluble 
bone-ash. bone-ash. bone-ash. bone-ash. 
Mean of 10 experiments .. 20,720 20,720 21,130 18,699 
a -. 24,380 24380 23350 22,350 


The increase in the yield produced by the addition of nitrogenous 
manures is, however, only an apparent one, as it arises merely from an 
increase of the percentage ef water in the product. The same increase 
in the yield may be obtained when the phosphate is very finely 
powdered. 

The author also finds that the highest percentage of nitrogenous 
matter and the smallest quantity of sugar was the result of manuring 
with soluble phosphate, whilst insoluble phosphate produced the exactly 
opposite effect, and a medium result was obtained when nitrogen had 
been added to either. 

Those plots which were manured in 1876 were left unmanured in 
1877 in order to observe the after-effects of the various materials used. 
It was observed that those fields which gave the best yields in the 
former year were the least productive in the latter, and vice versd. 
Animal phosphate also appeared to have a better after effect than 
phosphates of mineral origin. The highest produce as a total of both 
years was obtained by using raw dried bone-ash, whici is more effec- 
tive when applied in spring than in autumn. The results obtained by 
the use of this manure show that it is the best that can be applied in 
the case of turnips. J. K. C. 


Action of Different Manures on the Yield of Potatoes. By 
W. Pautsen (Bied. Centr., 1879, 106—108).—Sheep’s dung produces a 
yield 50 per cent. higher than that produced by various other artificial 
manures, and 60 per cent. higher than if no dung be applied. Extra 
supplies of ammoniacal superphosphate preduce no increase, and 
“compost” does not appear to be capable of producing larger yields 
than unmanured land. But, on the other hand, manures increase the 
amount of starch. The number of diseased potatoes was highest in 
the plots which were unmanured, and more especially high in the 
crops of “ Fiirstenwalder ;” amongst the “ snow flake ” potatoes there 
were also many diseased. Of the seven sorts grown, ‘‘ Aurora” seems 
to have been the most satisfactory. E. W. P. 
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Analytical Chemistry. 


Method for the Continuous Measurement of the Intensity of 
Daylight, and ofits Application to Physiological and Botanizal 
Researches. By M. Krevuster (Bied. Centr., 1879, 117—120).—In 
the first portion of this article an instrument is described whereby the 
intensity of daylight can be estimated for any hour; it consists of a 
hollow drum in which is cut a slit parallel to the terrestrial axis; 
behind this slit is a strip of sensitised paper, across whose surface the 
slit is cansed to pass by means of clockwork. ‘To be able to compare 
the shades of colour, several tints are produced also on sensitised 
paper, by causing the direct rays of the sun to fall on the paper at 
various angles for twenty seconds, this being the length of exposure 
for each part of the registering paper. An inclination of 60° (cos. 0°5) 
produces half-tint, &c., the tints being numbered 1, 2, 3—10; 10 re- 
presenting full sunshine. 

In the second portion, the author states that brightness of light is 
accompanied by increased assimilation on the part of the plant; but 
this regularity of increase continues only up to the point when the 
intensity of light is one-eighth that of the full sunshine, and after 
that assimilation goes on less rapidly, not keeping pace with the in- 
creased intensity. Now, as increased intensity of light 1s accompanied 
by increased chemical intensity, the former may be used as an indi- 
cator of the latter, as regards plant physiology, as it was found that 
assimilation increased as chemical intensity increased, at first rapidly, 
but afterwards ina less degree. Sub-aquatic plants are not of value 
in determining assimilation, as they are not sensitive enough to small 
changes of light; an apparatus has therefore been devised in which it 
is possible to expose whole plants to the light, and is on the principle 
of an aspirator. a. W. P. 


Estimation of Chromium. By T. Witim (Ber., 12, 2223-—2226). 
—When chromium is estimated as sesquioxide by precipitation with 
ammonia, boiling off the excess of alkali, and ignition of the precipi- 
tated hydrate, the results obtained are invariably too high if the 
precipitation is carried on in a glass vessel. The small quantity of 
lime which is taken up by the ammonia from the glass enables the 
chromium sesquioxide, during ignition, to combine with the oxygen of 
the air to form chromic acid. Calcium chromate can be dissolved out 
cf the ignited residue by treatment with hot water. W. C. W. 


fe) Separation of the Heavy Metals of the Ammonium Sulphide 
Group. By C. Zimmermann (Annalen, 199, 1—16).—Zine from the 
other Metals.—The solution is made as nearly neutral as possible (this 
is absolutely essential) with sodium bicarbonate, and mixed with a not 
too dilute solution of ammonium thiocyanate. , After being heated to 
60° to 70°, a gentle stream of sulphuretted hydrogen is passed into 
the liquid at intervals until it smells distinctly of the gas. It is then 
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left to stand for some hours at a gentle heat, when the whole of the 
zinc is found to be depusited as sulphide, and perfectly free from the 
other metals of the group. An excellent method of estimating the 
zinc is to convert the sulphide into the chloride, and to heat the latter 
with mercuric oxide, by which means the zinc is converted into oxide 
and may be weighed as such.-: 

Iron from Nickel and Cobalt.—The solution is mixed with excess of 
ammonium thiocyanate, and sodium bicarbonate is added until the 
red colour disappears. The iron is thus completely precipitated as 
ferrous hydrate, and is free from nickel and cobalt. The nickel and 
cobalt are then separated by Liebig’s mercuric oxide method. 

Iron from Uranium.—The boiling hot solution is mixed with excess 
of ammonium thiocyanate, and sodium bicarbonate is added until the 
red colour disappears. The iron is precipitated entirely as hydrate, and 
is free from uranium. 

Precipitation of Uranium Oxide by Ammonia.—Addition of ammonia 
in presence of ammonium chloride causes precipitation of uranium 
oxide in solution so dilute that the former reagent alone produces no 


effect. G: S. - fs 


New Method of Estimating the Air Space in Seeds and 
Fruits. By J. Apamec and K. Kiose (Bied. Centr., 1879, 150).—The 
volume of the sample is calculated fromm its specitic gravity ; ; the volume 
of the several constituents is calculated from their specific gravity ; 
these added together give the volume of the solid, and, subtracting 
this from the original volume, the air enclosed is calculated. 

K. W. P. 

Composition of Bohemian Beer-wort, determined by 
Chemico-optical Processes. By T. Hanamann (Bied. Centr., 1879, 
138).—The author in this paper comes to the conclusion that by the 
early processes of deterinination, the amount of dextrin present in 
wort was too high; by the modern process, the amount is too low ; 
the true quantity is to be found between, and can be closely determined 


by the polariscope. E. W. P. 


Determination of the Acid in Sugar of Lead and in Lead 
Vinegar. By F. Satomon (Dingl. polyt. J., 234, 222—226).—What 
the author claims as novelty in this paper is (1) that as standard acid 
a solution of acetic acid should be used, which contains exactly 
50 grams of acetic anhydride in 1 liter ; (2) that the solution of potash 
used should be equivalent to the acetic acid solution. The following 
are the details of the method :—10 c.c. of the solution to be examined 
are treated with an excess of the standard potash in a 100 c.c. flask, 
and the mixture is made up to 100 c.c. with distilled water. The 
portion of the lead which is dissolved by the excess of potash used is 
separated from the hydrate by filtration, and 50 c.c. of the filtrate 
titrated with standard acetic acid, using phenolphthalein as indicator. 
In the case of the solution containing sugar of lead, the total acid may 
be estimated at once, providing the salt is neutral; if acid, it is best to 
estimate the quantity of free acid with standard alkali, using litmus 
as indicator in this case. To apply the method to determinations of 
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acid in lead vinegar, it is necessary to neutralise the basic solution 
with the titrated acetic acid solution. D. B. 


Analysis of Cinchona Barks. (Chem. News, 40, 209—210.)— 
1. Ether process.— 1,000 grains of very finely-powdered bark are 
mixed with sufficient alcohol to form a paste, and when the fibres are 
thoroughly saturated with the liquid, it is intimately mixed with 
500 grains of calcium hydrate, and heated to drive off the alcohol. 
The dried mass is exhausted successively with ether, the ethereal 
solution evaporated, and the residue fused at 125°C. The mass is 
weighed and dissolved in absolute alcohol, and the solution neutralised 
with standard sulphuric acid (100 c.c. = 10 grams crystalline quinine 
sulphate). The alcoholic solution of basic quinine sulphate is eva- 
porated to dryness and treated with a quantity of standard acid 
equal to that previously used; water is added, and the salt com- 
pletely dissolved by boiling. Animal charcoal to the amount of 15 per 
cent. of the original weight of bark is then added ; the whole digested 
for 10 minutes, filtered, and washed with acidulated water. The fil- 
trate containing acid quinine sulphate is concentrated, nearly neu- 
tralised with dilute ammonia (3 per cent.), and allowed to crystallise. 
The crystals of basic quinine sulphate are collected and weighed. 
Weight of air-dried crystals = amount of crystalline quinine sulphate 
in the bark. Dried at 100°, 85°5 = 100 erystals. 

2. Acid process.—1,000 grains of finely-powdered bark are treated 
twice with boiling dilute sulphuric acid, and once with water; the 
extracts are evaporated to a small bulk, neutralised with milk of lime, 
and filtered. The residue is dried and boiled repeatedly with alcohol 
of 90 per cent. ; the alcoholic solutions are evaporated to dryness, and 
the residues treated with acidulated water and filtered ; the filtrate is 
neutralised with caustic soda and shaken with chloroform :; the chloro- 
form solution is separated and evaporated in a tared capsule. The 
residue consisting of the total quantity of quinine, cinchonine, and 
quinidine is treated with ether to extract the quinine, which is esti- 
mated by the ether process. The residue is dissolved in dilute acetic 
acid, and treated with a concentrated solution of potassium iodide. 
The precipitate consists of quinidine iodide, of which 100 grams = 
71°69 quinidine, or 94°5 quinidine sulphate. The quinidine and cin- 
chonine may be separated by treating the residue with proof spirit, 
in which the quinidine is soluble, whilst cinchonine and cinchonidine 
remain undissolved. 

Owing to the rapidity with which the ether process may be worked, 
it can be used with greater advantage than the acid process. The 
object of the former is to extract that alkaloid only on which the 
value of the cinchona bark depends, amd is achieved without pro- 
ducing amorphous quinine, which is so liable to be formed by pro- 
tracted boiling, .as in the acid process. 

Calisaya and red cinchena barks may be analysed by the ether pro- 
cess, but it is not applicable to the Losa or grey barks. 

L. T. O'S. 

Estimation of Albuminoid Nitrogen in Fodders. By F. 
Sestint (Bied. Centr., 1879, 711).—The author recommends boiling the 
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finely powdered substance for one hour in water, to which a few drops of 
lactic acid have been added, treatment with lead acetate and filtration. 
The nitrogen is then estimated in the precipitate and the filtrate, the 
amount contained in the former representing the quantity of albumin 
present. J. K. C. 


Enumeration of the Fat Globules in Milk as a Test. By E. 
Boucnur (Bied. Centr., 1879, 145).—Qne drop of milk is diluted with 
100 drops of water, and this placed in a cell 01 mm. deep is examined 
under the microscope; the globules in a space 0°1 mm. square are 
counted, the number obtained multiplied by 100,000, and this then 
gives the number contained in 1 em. of the original milk. In human 
milk from 2,200,000 to 5,000,000 globules have been observed, but the 
average number appears to be from 1,000,000 to 2,000,000. With cow’s 
milk, the results were— 


1,102,500 globules 1022 sp.gr. 24 grams butter per liter 
2,205,000 —sé«,, 1032, 37 - 
2,400,000 =, 1030 __—s,, 37 i. 
3,700,000, 1030 =, 34 


As human milk varies considerably, it is advisable, in comparing 
specimens from different individuals, to take five samples on the same 
day. When 800,000—1,000,000 globules are found in human milk 
per centimeter, the milk may be considered as good. mn. W. ©. 


Foreign Colouring Matters in Red Wine. By J. Nasser 
( Bied. Centr., 1879, 142—145).—The author comes to the conclusion 
that we are at present not in a position to determine chemically the 
difference between the colouring matters of madder, bilberry, and 
grapes. A pure wine reacts differently with the same reagents, the 
difference depending on the mode of preparation, and the quality of 
the grape itself. ; B. Ww. FF. 


Adulteration of Wine. By F. Lepr (Bied. Centr., 1879, 709).— 
Red beet is often used in conjunction with fuchsine to colour wine. 
The presence of the former may always be recognised by the author’s 
copper reaction (Ber., 10, 1875). ‘ &. 


Morphiometric Processes for Opium. By A. B. Prescorr 
(Pharm. J. Trans. [3], 10, 128—130, and 182—185).—The author 
submits the following assay process for opium; it is essentially the 
Hager-Jacobsen’s, but it is modified by a preliminary washing of the 
opium with benzene, to remove impurities. 

The opium is dried at 100°C., until it ceases to lose weight; it is 
then powdered, and 66°5 grams are placed in a paper filter of 10 cm. 
diameter in a funnel ; benzene is poured in until the powder is covered, 
und as soon as it begins to drop through, the funnel is stopped, and 
allowed to macerate for an hour; the benzene is then allowed to per- 
colate, more being supplied, until the whole volume used is 50 c.c. 
The filter and its contents are dried with gentle heat, until there is no 
further smell of benzene, and the contents are then transferred to a 
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weighed flask of 120 c.c. capacity, the filter paper being kept. 20 c.c. 
of water are added, together with 3 grams of slaked lime, which has 
been slaked with one-third its weight of water. The contents of the 
flask are agitated for several minutes, and then uniformly mixed by 
closing the flask and shaking it. Distilled water is added, until the 
contents of the flask weigh 74°5 grams, and the flask is heated with 
occasional agitation for an hour in nearly boiling water; it is then 
cooled, and the exact weight (74°5 grams) made up again by the addi- 
tion of water. The solution is then filtered through the paper pre- 
viously used, into a vessel of about 80 c.c. capacity, marked for a 
volume of 50 c.c. As soon as exactly 50 c.c. of filtrate are obtained, 
the contents of the filter being gently squeezed, if necessary, to yield 
the last few drops, it is mixed with 8 drops of benzene, and 3 c.c. 
of washed ether, the vessel closed, and the whole agitated; 4°5 grams 
of powdered ammonium chloride are then added, and as soon as it is 
dissolved the liquid is once more agitated, and then set aside in a cool 
place for three and a half hours. The crystalline deposit is filtered 
through a weighed and moistened filter, and washed several times 
with a few drops of water; it is then dried at 50° C., washed with 3c.c. 
of washed ether, dried again and weighed. The weight of morphine 
thus obtained may be considered as that contained in 5 grams of 
opium ; this allows for loss during filtration; the percentage is there- 
fore obtained by multiplying the weight found by 20. 

The author also submitted different processes for estimating 
morphine to a comparative trial by analysing several samples by each 
of the methods; then estimating by Mayer's volumetric method the 
purity of the morphine obtained, and also determining the morphine 
remaining uncrystallised in the mother-liquor by extraction with amy] 
alcohol and titration. Mayer’s solution was prepared by dissolving 
13°55 grams of dry mercnric chloride and 49°84 grams potassium iodide 
in water, and making up to a litre; 1 c.c. corresponds to 0°02 of 
morphine. The morphine precipitates were dissolved in water with 
acidulated sulphuric acid, and so far diluted that at the end of the 
titration the solution should be 200 parts to 1 of morphine, this pre- 
caution being necessary because of the solubility of the precipitate in 
water. The author finds that the results obtained by Mayer’s process 
are more accurate than those yielded gravimetrically after purification 
of the crystals, but they are probably somewhat low. The morphine 
remaining in the mother-liquor was partially separated by allowing a 
further time for crystallisation, and the filtered liquid was then well 
shaken with amyl alcohol in successive portions of 15, 10, and 5 c.c.; 
the alcohol was separated and evaporated, and the residue titrated by 
Mayer’s solution. 

The conelusions arrived at are that hot benzene, if used for the pre- 
liminary treatment, occasions a loss of morphine as compared with cold 
benzene ; the cold benzene, however, must be used in limited quantity, 
since it dissolves some morphine. The omission of the preliminary 
treatment with benzene leaves the opium-lime mixture loaded with 
opium wax, and renders the filtration more difficult, and the entire 
operation less satisfactory, but results after deduction of one-tenth (or 
one-thirtieth if ether-washed) are fairly in accordance with those 
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obtained by the modified process of treating with benzene. The 
Procter-Staples’ process yielded unsatisfactory results, more especially 
in the estimation of morphine extracted from the mother-liquor 
by amyl alcohol. The author suspected that something besides the 
alkaloid, which acted on Mayer’s solution, was taken up by amyl 
alcohol. It was found more satisfactory to extract the mother-liquor 
obtained by Staples’ process, first with benzene, and afterwards with 
amyl alcohol. By Hager’s process the filtrate contains in solution 
1:9 times as much as pure water, and by Staples’ process 2°45 times as 
much. Schachtrupp’s process for estimating morphine and narcotine in 
opium (Zeits. Anal. Chem., 1868, 7, 509), was also submitted to 
examination ; the author pronounces it to be untrustworthy and inex- 
pedient ; the experiments made by this process, however, proved that 
benzene does not extract the whole of the narcotine from opium, 
unless an alkali is present, and therefore the preliminary treatment 
with benzene does not dispense with purification of the morphine 
crystals by washing with ether freed from alcohol and acetic acid by 
recent agitation with water ; the impurities left in the morphine may 
then be considered as counterbalancing the morphine left in the 
mother-liquor, aud removed by washing. F. C. 


Valuation of Tincture of Opium. By A. B. Prescorr (Pharm. 
J. Trans. [3], 10, 66).—The author determined the opium in twelve 
different samples of the tincture, employing two different processes for 
each sample, viz., Hager’s and Staples’. 

The modified Hager’s process was carried out as follows:—The 
specific gravity of the tincture was taken; then 25 grams were evapo- 
rated nearly to dryness on the water-bath, triturated with 1 gram of 
freshly slaked lime, and after adding 24 c.c. of water, the mixture was 
heated on the water-bath for an hour. The whole was then transferred 
to a wetted filter, and the residue washed on the filter with warm 
water, until the washings were nearly colourless; the filtrate, after 
being concentrated on the water-bath to 25 grams, was transferred 
with rinsings to a wide-mouthed bottle, and mixed while warm with 
1 c.c. of ether and 3 drops of benzene ; 1:1 gram of ammonium chloride 
was then dissolved in the liquid, and it was set aside for 24 hours. 
The liquid was now well shaken, to detach crystals from the sides of 
the bottle, and the crystals collected on a weighed filter, washed with 
about 8 c.c. of distilled water, dried at 50° C.,and weighed. If Hager’s 
plan is followed of allowing only three hours for the crystallisation of 
the morphine, the author prefers to wash the crystals with ether, and 
weigh them, the impurities present counterbalancing the morphine left 
in solution. 

According to Staples’ method, after estimating the specific gravity, 
25 grams were evaporated to half the bulk on the water-bath, and 
24 hours allowed for the subsidence of the tarry matters; the liquid. 
was decanted through a filter into a wide-mouthed bottle, and the 
tarry residue washed with 4 c.c. of water, the washings being added to 
the filtrate. An equal volume of alcohol of sp. gr. 0°835, and 1°3 ¢.c. 
of ammonia solution of sp. gr. 0°96, mixed with 1°7 c.c. of alcohol, 
were then added, the bottle stoppered and well shaken, and set aside. 
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After about four days the morphine crystals were filtered off, rinsed 
with 4 c.c. of diluted alcohol, dried at 50°, and weighed. The 
crystals were afterwards washed with 8 c.c. of ether, and weighed 
again ; the ether removed about one-tenth by weight of the crystals. 
The author concludes that Staples’ process yields the best crystals of 
morphine, but considers that it is little if at all preferable to Hager’s 
method. F. C. 


Analytical Examination of Tinctures. By A. H. Aten 
(Pharm. J. Trans. [3], 9, 1035—1037).—Tinctures are made with 
spirits of two alcoholic strengths. For some, rectified spirits, con- 
taining 84 per cent. by weight of absolute alcohol, equivalent to 155°5 
per cent. of proof spirit, is. used; for others proof spirit, containing 
49 per cent. by weight of absolute alcohol, is sufficiently strong. 
Alcohol being frequently the most expensive item in the preparation 
of tinctures, it is liable to be economised, and this will often lead to 
an insufficient quantity of the drug being dissolved. Hence the deter- 
mination of the proportion of alcohol present in a tincture is often of 
importance. With many tinctures, the alcohol can be readily separated 
by distillation and estimated by taking the specific gravity of the dis- 
tillate, volatile alkaline or acid substances being retained during distil- 
lation by previously making the tincture acid or alkaline respectively. 
Tinctures containing volatile essential oils cannot be examined by dis- 
tillation, but the oil can usually be precipitated by a sufficient dilution 
with water, and if it remains suspended in the liquid it may then be 
separated by adding a few drops of strong caleium chloride solution 
and some sodium phosphate and stirring vigorously; the precipitated 
calcium phosphate carries down the oil globules and clarifies the 
liquid, which is then run through a dry filter and distilled. In some 
cases sodium carbonate is substituted for sodium phosphate when an 
acid is to be retained during the subsequent distillation. The per- 
centage of alcohol present is best stated in terms of proof spirit. 

The process was tested on tincture of myrrh, which had been pre- 
pared for the purpose. The alcohol found was about 6 per cent. too 
low, but this discrepancy was explained by the fact that myrrh causes 
a considerable expansion of the volume during solution in spirit, and 
after estimating and allowing for this expansion exact results were 
secured. A similar result was obtained with camphor. Experiment 
showed that camphor dissolved in alcohol without sensible change of 
volume, the volume of the tincture being equal to the sum of the 
volumes of the spirit and the camphor. Hence it appears that the 
spirit causes the camphor to liquefy and mingle as a liquid with the 
spirit. In consequence of this peculiarity, the proportion by volume 
of proof. spirit contained in spirit of camphor will be 0°9 of that pre- 
sent in the alcohol used in its preparation, and there is no doubt that 
a similar correction ought to be applied in certain other cases. The 
distillation method, when applied to spirit of camphor, is also rendered 
inexact by some of the camphor remaining unprecipitated, owing to its 
solubility in water. 

The author found a deficiency of alcohol in a sample of “ compound 
tincture of camphor,” and this led to a deficiency also of oil of anise, 
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since the spirit was too weak to dissolve the full proportion of oil. 
This tincture was examined by diluting with water, clarifying with 
calcium chloride and sodium carbonate solutions, distilling the alcohol, 
and estimating benzoic acid in the residue by acidifying it F and shaking 
several times with ether. On evaporating the ether, the benzoic acid 
was left in a pure state; the opium was roughly estimated colorime- 
trically by adding proof spirit and a few drops of ferric chloride, and 
comparing with a similarly treated standard opium solution. The per- 
centage of alcohol found in this tincture by the distillation process 
never exceeded by two degrees that dedue ‘ed from the density of the 
original tincture. The proportion of oil of anise present may be 
roughly judged by the readiness with which the liquid is precipitated 
on dilution with water. With a proper proportion of oil, precipitation 
occurs on very slight dilution. F. C. 
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Recent Improvements in the lodine Industry. By B. Werzic 
(Dingl. polyt. J., 234, 216—220).—The heavy pressure which has been 
put on the European market by the production of iodine in South 
America is mostly due to the fact that the treatment of the plant, its 
burning to ashes, and the lixiviating operations are conducted ina very 
imperfect manner in Europe. Various methods have been proposed 
whereby the loss of iodine, experienced in the first treatment to which 
the plant is subjected, is reduced considerably. The plants are gene- 
rally collected during the winter months, and are dried and burnt to 
ashesin June andJuly. During this interval a large quantity of iodine 
is lost through the action of fogs and rain on the plant. Pellieux and 
Maze-Launcey subject the plant to a fermentation process, whereby 
the loss of iodine is reduced considerably in the after treatment. At 
the beginning of the fermentation, all sulphides present are said to be 
converted into alkaline sulphides or hydrogen sulphide ; the latter acts 
on the organic iodine-compounds which may be present, forming 
hydrogen iodide. This body destroys all alkaline sulphides, potas- 
sium and sodium iodides being the final product. Similar methods 
have been proposed by Thiercelin and Herland. 

As to the separation of iodine from varec, potassium chloride 
has been adopted very largely, the results being most satisfactory. 
In practice the propor tion of potassium chloride to the iodine is 1 :4 
(theory 1:6). 

It is stated that the methods which are generally used for deter- 
mining iodine are of but little practical value in varec analyses. 
Wallace and Lamont’s method of precipitating iodine with silver 
nitrate and washing with ammonia gave satisfactory results ; however, 
Fresenius’s method is the simplest, safest, and best. Instead of dis- 
solving nitrous acid in sulphuric acid, the author uses a solution of 
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ferric chloride with the addition of a small quantity of sulphuric acid 
for precipitating the iodine. D. B. 


Introduction of Nitric Acid into the Sulphuric Acid Cham- 
bers along with the Steam. By M. Lizrie (Dingl. polyt. J., 233, 
61—63).—The author says his apparatus has stood the test of experi- 
ence in one sulphuric acid manufactory in Westphalia. It consists of 
a leaden steam-pipe with platinum nozzle whose opening is from 
4 to 5 mm. diameter, which penetrates the leaden wall of the chamber 
for 5 or 10 cm. in a straight line. Immediately underneath this, and 
also penetrating the chamber wall, is a glass tube 5 mm. diameter 
drawn to a fine point; this tube is bent upwards, so that the point 
terminates in the centre of the opening in the steam-pipe; outside the 
leaden chamber, the glass tube is bent downwards at an angle of 30° from 
the horizontal, and is passed at the same angle into another tube, the 
junction of the two tubes being made tight by a piece of india-rubber 
tube ; the tube into which it passes is bent into a U and connected with 
the bottom of the apparatus for regulating the flow of acid. This con- 
sists of a glass bulb, into the top of which projects a tube of 2 mm. 
diameter, and furnished with a glass stopcock having a projecting arm 
moving over a graduated scale so as to regulate the flow of acid. The 
tap is connected with a syphon passing to the bottom of a flask filled 
with nitric acid. When the glass tap is opened sufficiently to allow 
the required amount of nitric acid to be delivered from the flask into 
the bulb, and the steam is turned on, it blows across the fine opening 
in the glass tube, producing a partial vacuum in the bulb; the nitric 
acid in the flask then rises in the syphon tube, passes through the stop- 
cock and bulb, and issues at the point of the glass tube fixed in front 
of the nozzle of the steam-pipe, when it is blown by the steam into a 
spray which mixes thoroughly with the sulphurous acid coming from 
the burners; by this means the exact quantity of nitric acid pro- 
jected into the chamber can be accurately determined and any excess 
obviated. WwW. F. 


Observations on Sulphur-baths. By P. pe Criermonr and 
J. Frommet (Bull. Soc. Chim. [2], 31, 485.—Becquerel has stated that 
the electromotive force of poly sulphides to monosulphides is in the 
proportion of 163 to 248. As the therapeutic action of sulphur-baths 
has been ascribed to their electromotive force, some physicians have 
prescribed baths of sodium monosulphide instead of polysulphide. 

The authors have shown that the amount of sulphuretted hydrogen 
evolved from the bath of monosulphide bears to that evolved by poly - 
sulphide, the inverse proportion to their electromotive forces. By 
adding manganese chloride to a solution of monosulphide of sodium at 
34° C., 0°0118 gram of sulphuretted hydrogen was liberated, whilst 
from a solution of polysulphide of similar strength, 0°0206 gram 
escaped. As the polysulphide is less efficacious from the medical 
point of view than the monosulphide, it is evident that the quantity of 
sulphuretted hydrogen liberated is not, at least in the case cited, pro- 
portional to its therapeutic action, and to the strength of the electric 
current. W. R. 
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Use of Copper Phosphide in the Refining of Copper. By C. 
RossteER (Dingl. polyt. J., 233, 48—53).—The object of this process is 
to separate all the oxide of copper from the metal, and so to make it 
tougher and more ductile. Amorphous and ordinary phosphorus have 
been proposed for this purpose, but their use is now superseded by that 
of copper phosphide of known composition: this has been employed 
several years at Chatham dockyard with satisfactory results. The 
advantages of using copper phosphide in preference to free phosphorus 
are, that with the former the whole of the phosphorus present is avail- 
able for reducing the copper oxide present in the molten metal, and 
the possibility of accurately determining beforehand the quantity of 
copper phosphide required; the danger to the health of the workmen 
caused by the use of phosphorus is also avoided. 

According to Hampe, when copper phosphide comes in contact with 
cupric oxide, one equivalent of phosphorus combines with the oxygen 
of five equivalents of copper oxide, forming phosphoric anhydride, 
which combines with another equivalent of copper oxide, forming 
copper phosphate, which rises to the top of the molten metal as a 
fluid slag. 

In the refining furnace 1,700 kilos. of copper was first “ poled” in 
the usual way until the required point of deoxidation had been reached, 
which was ascertained by taking a quantity out and testing it. The 
quantity of phosphide added was 9 kilos., containing 11-7 per cent. of 

hosphorus. It was introduced in five separate portions, the whole 
then stirred by a protected iron crook, covered up with wood charcoal, 
and the door and every other opening of the furnace closed. A portion 
was then drawn off, and when cold tested by being bent by repeated 
strokes of the hammer. This showed a marked difference in the con- 
stitution of the metal before and after the addition of the phosphide. 
In the latter case it had an amount of toughness which was quite 
astonishing. Its cleavage was finely toothed, of salmon-red colour, 
and silky lustre, like that of chemically pure copper, in contrast to 
the cleavage of the other specimen, which could not be distinguished 
from that of copper refined in the ordinary manner for commercial 
purposes. 

The specific gravity of the sample before the addition of copper 
phosphide was 8°731, and after the addition it was 8:906. Witha 
view to determine the actual percentage of oxygen in each sample, 
portions of each were ignited in a stream of hydrogen. The loss of 
weight in the sample taken before the addition of the phosphide was 
0'190, and the loss after was 0°042 per cent. The author infers that 
the whole, or at least part, of the loss in the latter was due to the 
phosphorus and not to oxygen. 

The author further ascertained that much less than the theoretical 
quantity of copper phosphide required to decompose the oxide present 
suffices to produce the necessary deoxidation, and this is owing to the 
fact that when the copper phosphate comes to the surface, as it does 
in small, very fluid drops, it meets with and is reduced again to 
phosphide by the action of the red-hot charcoal which is put on the 
surface, and is again absorbed by the metal, and so repeats its deox- 
idising action. The minimum quantity of phosphide required to do 
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the work can therefore only be determined by practical experience, 
Its use, however, does not end here, because, when the metal is cast 
into the mould, it protects the casting from the action of the oxygen 
of the air, and only ceases to act when it has come entirely to the 
surface in the form of phosphate of the protoxide of copper. 
ww. F, 
On Belgian Phosphorites. By A. Perermann (Bied. Cent., 1879, 
58—57).—Of the four sorts of phosphorites which occur at Ciply, in 
Belgium, “craie grise,” containing 11:25 per cent. P.O;, occurs in 
largest quantities. It appears to be almost insoluble in solutions of 
various salts, and when used in the raw state as a manure is of no 
great value. EK. W. P. 


On Cement. (Dingl. polyt. J., 234, 473—478).—Tomei has 
studied the question as to the influence which sulphates are said to 
exercise on the time of setting and the firmness of cement, and con- 
cludes that the addition of sulphates is not favourable, as it retards 
the setting and decreases the firmness of cement. 

Erdmenger in discussing the points as to the methods of improving 
the quality of cement, especially by stowing it or adding various sub- 
stances to it, gives a series of experiments which show that cement 
can often be improved very materially by the addition of gypsum, 
&e. 

Behrmann has tried the influence of sea water on cement and finds 
its action favourable, especially on Roman cement. D. B. 


Peculiar Changes of Gas-pipes. By K. Birnpaum (Dingl. 

polyt. J., 234, 460—463).—At the St. John Gas Works, near Saar- 
briick, some gas-pipes which had been in use for ten years showed 
peculiar phenomena. The cast-iron of which the pipes were made had 
assumed the form of a regular, brittle, and graphite-like mass of mag- 
netic oxide, which could be cut with a knife and had a shining 
surface. The latter disappeared after a few weeks’ exposure to the 
air. 
The author explains this alteration by the fact that, owing to the 
softness of the soil, it was necessary to surround the pipes with some 
hard material in order to keep them in their position, and for this 
purpose cinders were employed. These were obtained from the Saar 
coals, which are noted for the large amount of pyrites they contain. 
The latter coming into contact with rain-water, and also being partly 
exposed to atmospheric influences, readily acted on the metal and 
brought about these changes. D. B. 


Action of Water on Lead Piping. By E. Reicuarpr (Arch. 
Pharm. [3], 15, 54—63).—The examination of a lead pipe which had 
been employed during 300 years at Andernach for the conveyance of 
water, showed the formation of a coating on the interior surface 
0'5 mm. thick; the colour of this coating was yellowish-white, and 
had the composition :— 


PbO. BiOs. cao. CuO.  —Fe.03. —AlsO. 
73°962 0°453 07120 0°323 1°552 1:035 
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CaO. MgO. P,O;. CO,. Cl. H,O. 
1095 0283 8:446 1:110 1254 6141; 


besides organic matter = 0°388; insoluble SiO, and clay = 4°399. 
The source of the phosphoric acid is unknown, as the analysis of the 
water at the present time, which has a hardness = 5°25, shows no 
trace of it. This encrustation has a peculiar fatty acid smell, but no 
definite organic compound could be obtained from it; the presence of 
this substance, whatever it may be, is considered to be due to eels, 
which were formerly employed to free the pipe from rootiets with 
which it became clogged. 

Concerning the various modes of coating the interior of lead pipings, 
so as to preserve them from the action of water, the author has made 
experiments with piping coated with a layer of lead sulphide in the 
interior surface, by the action of an alkaline sulphide. He finds that 
distilled water becomes contaminated in such a pipe, but this does not 
occur if the water contains large quantities of magnesium and calcium 
carbonates. On the contrary, this water deposits salts on the inte- 
rior, and preserves it; but they are removed together along with 
lead by water containing carbonic acid. EK. W. P. 


Tungsten-Manganese Bronze. By F. P. Venasius (Chem. 
News, 40, 187—188).—An analysis of an alloy from Hanover, bearing 
the above name, proves that it contains no manganese, and only an 
insignificant quantity of tungsten. It consists of ordinary gun- 
metal, in which part of the tin is replaced by zinc, as is seen from the 
results :-— 


Cu. Sn. Zn. Fe. W. 
86°51 9°04 3°47 0°26 0:23 


It is of a light golden-yellow colour, and close grain, and is susceptible 
of a fine polish. Its sp. gr. = 8°64. L. T. O’S. 


Petroleum. By H. Hérver (Dingl. polyt. J., 234, 52—61).—This 
paper is based on a report to the authorities of Ziirich by V. Meyer 
respecting the sale of petroleum and other inflammable liquids. 
Various points are taken into consideration, such as the limit of tem- 
perature at which petroleum ignites, the construction of petroleum 
lamps and stoves, the size of petroleum stoves, their distance from 
dwelling-houses, and regulations requisite in case of fire. 

As to the flashing point of petroleum, it is stated that although a 
large number of apparatus for determining this point are known, the 
results obtained are very unsatisfactory. Meyer recommends the use of 
an apparatus, which is said to give the true flashing point of inflam- 
mable liquids. A corked glass cylinder is fitted with two thermometers, 
one dipping in the petroleum, the other being above it. One-tenth of 
the cylinder only is filled with the petroleum to be examined. It is 
next placed in warm water for a few minutes, then taken out and well 
shaken, until the temperature of both thermometers is the same. The 
cork is now removed and a flame introduced into the cylinder.. The 
flame burns at the end of a small glass tube drawn out to a very fine 
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point. Ifthe vapour ignites the operation is repeated at a lower tem- 
perature, until a point is reached at which the vapour no longer 
ignites. 

Meyer is of opinion that the flashing point of petroleum should not 
exceed 36°. D. B. 


Improvement of Italian Tobacco by permeating the Leaves 
with the Juice of Exotic Tobacco. By A. pr Neer (Gazzetta, 
9, 418—420).—The author proposes to place the indigenous leaves in 
an autoclave, and after exhausting the air to allow 4 strong infusion 
of exotic leaves to flow into the apparatus, subsequently increasing the 
pressure to two or three atmospheres, so that the juice may thoroughly 
permeate the leaves. When the operation is finished, the leaves are 
removed from the liquid and dried in a centrifugal machine. In this 
way the aroma is greatly increased, whilst the exotic leaves from 
which the infusion was made, if only partly exhausted, are still useful, 
although of somewhat less value. C. E. G. 


Preparation of Wine. By A. Brianxennorn and Others (Bied. 
Centr., 1879, 706—707).—The authors recommend the aération of 
must which is rich in sugar and albumin during the earlier part of the 
fermentation. The colouring matter of red wine is much more soluble 


between 15 and 20°C. than between 0 and 10°C. J. K. C. 


Bleaching of Jute. By M. Srvcer (Dingl. polyt. J., 234, 486).— 
The author recommends the following method:—The yarn is first 
placed into a weak slightly warm soap-bath for 10 minutes, and trans- 
ferred to a chloride of lime bath of 1:0035 sp. gr. After 40 minutes, 
the jute is taken out and the operation repeated, if necessary. Finally, 
it is washed with warm, then with cold water, and dried in the air. 

D. B. 

Application of Potatoes and Undried Malt in the Pre- 
paration of Yeast. By J. Kriecree-Dewrt (Bied. Centr., 1879, 718).— 
The mash used for preparing yeast should not contain much more 
than 10 per cent. of fermentable sugar, with peptone and ash in proper 
proportions. The author recommends also the use of undried in pre- 
ference to dried malt. J. K. C. 


Influence of Light on Beer. By O. Nuy (Bied. Centr., 1879, 
152).—Black, yellow, blue, white, green represent the order in which 
the colours influence beer, when it is enclosed in bottles of the above 
colours. Green has least influence, and therefore it is recommended 
that green bottles are the best in which to store beer. EK. W. P. 


Adulteration of Rye Bran with Rice Husks. By J. Kénic 
(Bied. Centr., 1879, 149).—A specimen of rye bran was found to con- 
tain 40 per cent. of rice husks, causing the albuminoids to fall from 
147 to 9°6, and raising the fibre from 5°7 to 17°5. m Ww. 
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Dark Lines in the Solar Spectrum on the Less Refrangible 
Side of G. By J. C. Draper (Am. J. Sci. [3], 17, 448—452).—The 
author refers to a former paper on this subject (Am. J. Sci., 16, 256— 
265, this Jou:nal, 1879, Abst., p. 997). He now discusses the region 


of the solar spectrum between \ 4316 and i 4320 of Angstriém’s scale. 
Five photographs, taken in November, 1878, and January and February 
1879, show faint lines in this region which agree in position with 
lines in the electric spectrum of oxygen. Similar lines are visible in 
Rutherfurd’s photograph of the same region, and in Christie’s map of 
the prismatic spectrum. A diagram is given showing the coincidence 
of the lines noticed by these three observers, with the lines in the 


oxygen spectrum as observed by Angstrém, Draper, Pliicker, and 
Huggins. A table is also given of the solar lines between 4313 
and 4.4325, in which all the lines corresponding with those of known 
elements are marked. The author considers (1) that the regions in the 
solar spectrum at \ 4317 and \ 4319, claimed as bright lines of oxygen, 
are not as bright as others in their immediate vicinity ; (2) that the 
solar spectrum shows faint dark lines in the region about \ 4317 and 
4 4319; (3) oxygen is the substance which can produce dark lines in 
this region, therefore we must attribute them to the presence and 
action of that element. J. M. H. M. 


Ultra-violet Limit of the Spectrum at Various Heights. By 
A. Cornu (Compt. rend., 89, 808—814).—From photographs of the 
solar spectrum taken at different heights, the author draws the follow- 
ing conclusions :—The ultra-violet limit of the solar spectrum varies to 
a small extent with the height above the sea-level, owing to the absorp- 
tive power of the atmosphere for ultra-violet rays. The rate of varia- 
tion corresponds to theoretical values deduced from the hypothesis of 
a homogeneous absorbing atmosphere, provided equally clear days be 
chosen. The extension of the spectrum expressed in wave-lengths is 
one-millionth of a millimeter for a rise of about 900 meters, within 
the limited differences of height observed by the author. W. R. 


Examination of Essential Oils. By W.N. Harriey and A. K. 
Huntineton (Chem. News, 40, 269).—The following is a list of sub- 
stances examined by the authors with respect to their optical pro- 

erties :— 
. Oils and Hydrocarbons transmitting Continuous Spectra.— Australene 
from oil of turpentine; birch-bark, cajputene dihydrate, caraway 
hydrocarbon (No. 2), calamus, citron, citronella, cedar-wood, cedrat 
hydrocarbon, cubebs, elder, hesperidene from oil of orange peel, Indian 
geranium, juniper, lavender, lign-aloes, melaleuca ericifolia, menthol 
from oil of mint, nutmeg hydrocarbon, oils of patchouli (Nos. 1 and 2) ; 
rose, rosewood, rosemary, santal wood, terebene, terebenthene, viti- 
vert. In these experiments, photographs were taken of the spectrum 
transmitted by the undiluted liquid, and then of that transmitted by 
VOL. XXXVIII. q 
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the liquid in various states of dilution, the dilutions ranging in some 
cases from 1 in 50 to 1 in 500,000 volumes of alcohol. 

Hydrocarbons showing the Absorption-bands of Cymene.—Thyme, 
lemon, nutmeg, caraway (No. 1). 

Substances showing Strong Bands of Absorption in the Spectrum 
transmitted by Dilute Solutions.—Oils of aniseed, bay, bergamot, bitter 
almonds, cassia, cloves, peppermint, pimento and thyme. Carvol, the 
oxidised derivative of caraway oil, myristicol, the same from nutmeg 
oil, and blue oil of patchouli. 

The authors attach great interest to the examination of these bodies, 
since they consider it to be proved from the character of the spectra 
they transmit, that the nucleus of menthol is a terpene, whilst the 
benzene ring is the inner basis of carvol and myristicol. Bergamot 
appears to be a terpene mixed with some derivative of the aromatic 
series; but the oil of peppermint, on the other hand, is essentially a 
substance belonging to this latter class. 

The following is a summary of the author’s observations with re- 
gard to the terpenes :— 

(1.) The terpenes with the composition C,H possess in a high 
degree the power of absorbing the ultra-violet rays of the spectrum, 
although they are inferior in this respect to benzene and its deriva- 
tives, to which class of bodies they are closely allied. 

(2.) Terpenes with the composition C\;H have a greatly increased 
absorptive power for the more refrangible rays, that is to say, they 
withstand dilution to a greater extent, the greater the number of carbon 
atoms in the molecule. 

(3.) Neither the terpenes themselves nor the oxidised nor hydrated 
derivatives occasion absorption-bands under any circumstances when 
pure, but always transmit continuous spectra. 

(4.) Isomeric terpenes transmit spectra which usually differ from 
one another in length, or show variations on dilution. 

(5.) The process of diluting with alcohol enables the presence of 
bodies of the aromatic series to be detected in essential oils, and in some 
cases even the amount of these substances present may be estimated. 

D. B. 

Ultra-violet Absorption Spectra of Ethereal Salts of Nitric 
and Nitrous Acids. By J. L. Sorer and A. A. Riviimr (Compt. 
rend., 89, 747—748).—The nitrates of ethyl, isobutyl, and amyl, have 
a very great absorptive power for the ultra-violet rays, as is seen from 
the table :— 


Thickness of liquid required to produce 
extinction with nitrate of 
SN 


Rays of Ethyl. Isobutyl. Amyl. 

cadmium. Wave-lengths. ° . mm. 
12 325°8 : ; 9°9 
13 ” : ‘ 2°3 
14 99 ‘ ‘ 0°92 
17 2747 ‘ ‘t 0°25 
18 257°2 ‘ . 0°07 


The alcoholic solutions of the nitrates (5 grams per litre) are more 
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transparent than the undiluted liquids, and are more fit for compari- 
son with the metallic nitrates, yet there exists some difference in 
chemical construction of the two classes of chemical compounds, the 
maximum of absorption between the lines 12 and 18, so distinctly 
recognisable for calcium nitrate both in alcoholic and aqueous solu- 
tions, is absent with the ethers, which are more transparent for the 
rays 12—14, less transparent for the rays 17—20, and again more 
transparent for the rays 22—24. 


Thickness of liquid required to produce extinction 
with alcoholic solution of nitrate of 


Rays of Wave- Calcium. Ethyl. Isobutyl. Amyl. 
cadmium. lengths. mm. mm. mm. mm. 


ray passes through a thickness of 
01 


12 325°8 " 

13 * ‘ 57°95 59°7 37°6 
14 - ' 17°1 17°85 15°0 
17 274°7 *e 71 7°82 y72 
18 257°2 j 49 3°97 ; 
20 - : 3°52 2°6 

22 232-2 say: 0°57 0°45 

24, 226°6 0°15 0°15 


The vapours of the ethereal nitrates show absorbing powers even at 
the ordinary temperature. 

Solutions of nitrites of amyl and ethyl act very energetically on the 
ultra-violet rays: the alcoholic solution of amy] nitrate gives rise to an 
absorption spectrum, there being six bands at nearly equal distances 
between the solar rays H and R, varying in distinctness. The first 
and sixth between H—L and Q—R are the most indistinct. The 
second and fifth at M and P—Q are more distinct, and the third and 
fourth at N and O are most distinct. Ethyl nitrite gives a similar 
spectrum. 

The vapours of amyl nitrite at the ordinary temperature present 
the same spectrum as the alcoholic solution, but sharper. 


L. T. O’S. 


Electric Discharge of the Chloride of Silver Battery. By W. 
De ta Rue and H. Miter (Compt. rend., 89, 637—641).—By a series 
of experiments on the discharge in air, hydrogen, and carbonic anhy- 
dride, details of which are given, the authors have established that 
there is a minimum pressure for each gas corresponding with a mini- 
mum resistance to the passage of the discharge, but if the pressure be 
diminished beyond this minimum, the resistance increases with ex- 
treme rapidity. Although there appears to be no condensation or 
expansion of the gaseous medium in the neighbourhood of the elec- 
trodes, the discharge is accompanied by a sudden expansion of the gas, 
which, however, does not seem to be due merely to heating, as it lasts 
the whole time of the discharge, and ceases instantaneously with it. 
The relation which exists between the pressure and the difference of 
potential necessary to produce discharge between two plane surfaces at 
a constant distance, may be represented by a hyperbolic curve, taking 
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the pressures as abscissee and the numbers of elements as ordinates. 
It is the same for the difference of potential and the distance of dis- 
ruptive discharge when the pressure is constant. The resistance to 
the discharge between two plates varies as the number of interposed 
molecules. The law is the same for points. The authors have pre- 
viously shown, that for a constant pressure equal to that of the atmo- 
sphere, the potential varies as the square root of the distance. With a 
constant pile of 11,000 elements, the distance at which disruptive dis- 
charge takes place, varies inversely as the pressure, from 1—15 mm. 
The electric arc and the stratified discharge in a vacuum appear to be 
modifications of the same phenomenon. C. E. 


Phosphorescence produced by Electrical Discharges. By 
E. Wiepemann (Ann. Phys. Chem. [2], 9, 157—160).—Most of the 
platinocyanides exhibit fluorescence under the influence of electrical 
discharges, but the fluorescence is dichroic only as the result of a 
partial decomposition. Dichroism is induced in barium platinocyanide 
without any electrical action, by placing the salt in a vacuum for a 
time. The author attributes this effect to the loss of water, by which 
loss the optical differences of the several directions in the crystals 
are more strongly brought out. That dichroism is so much more 
quickly developed in the salt when it is subjected to electrical dis- 
charges, he explains by the warming of the crystals by the discharge. 
The superficial parts of the crystals thus losing their water become 
dichroic, whilst the deeper-lying parts fluoresce under the influence 
of the electric discharge. 

These experiments were suggested by a research of Crookes’s, from 
whose view of the cause of the phenomena, however, the author 
dissents. Instead of a stream of projected molecules, we have here, 
the author contends, to do with electrical disturbances or waves, com- 
municating their motion to the ether of the solids in which vibrations 
are thus set up, that appear partly as heat, partly as light. A striking 
proof of the incorrectness of Crookes’s theory is an experiment in 
which the positive current of a Holtz machine is passed through a 
discharge-tube, made with thick glass, in such a manner that it may 
be diverted within the tube by the finger. A feeble phosphorescence 
then appears in the inside of the tube, but on the outside a very bright 
green light is seen. Closely connected with this phenomenon, is that 
which appears when a spherical positive electrode is used within a 
glass globe, and a collecting point touches the external surface of the 
globe. On the opposite part of the globe is seen a well-defined shadow 
of the electrode, surrounded by a circle of beautiful green rays. The 
starting point for a theory of these phenomena is supplied in Maxwell’s 
equations (Wied. Galv., p. 1226). An electrical discharge effected by 
the motion of material particles is out of the question, as the velocity 
of electricity in gases is immensely greater than that of any molecular 
motion whatever. The reflection of the negative discharge from sur- 
faces on which it impinges, is likewise in accordance with Maxwell’s 
theory, if we attribute to the waves of electric polarisation sufficient 
energy; and that they do in fact possess this may be inferred from 
their melting the glass upon which they strike. R. R. 
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Action of Ozone on some Noble Metals. By A. Vorra 
(Gazzetta,9,521—532).—In 1844 Schénbein, whilst studying the action 
of ozone on some of the noble metals (gold, silver, and platinum) 
found that they became polarised negatively, and in a greater degree 
as the metal was less oxidisable; this polarisation, moreover, was not due 
to any peculiar electrical state of the metal, but to the presence of ozone. 

The author’s method is to take two plates of the metal having the 
same area, and after exposing one of them to the action of ozone for a 
certain time, to connect the two with interposed galvanometer, and to 
plunge the two plates into a vessel containing distilled water. 

When silver is submitted to the action of moist ozone, the surface 
becomes coated with black silver peroxide, as Andrews and Tait have 
observed ; but when the ozone is dry, no sensible decomposition of the 
ozone can ever be detected, although the chemists above mentioned 
state that the silver is not oxidised, but that the ozone is completely 
decomposed by the metal. The polarising action of the ozonised silver 
is found to be invariably negative, whether dry or moist ozone had 
been used, and there is a deviation of the galvanometer, persisting for 
some time after the immersion of the plates. 

Gold is quite unaltered by ozone, whether moist or dry, and the gas 
is also unaffected by the metal. The polarisation is always negative, 
but there is no permanent deflection of the galvanometer, as with 
ozonised silver. 

With platinum both the ozone and the metal are unaltered. The 
polarisation is negative, and there is a permanent deflection, but this 
is much more feeble than with silver. 

With palladium which is quite free from hydrogen, neither the gas 
nor the metal is attacked, if the former is dry, but in moist ozone the 
surface of the palladium becomes covered with an iridescent film, 
resembling that formed on steel when it is heated ; like the other noble 
metals, palladium is negatively polarised, and it gives a large perma- 
nent deflection. 

Hydrogenised palladium, even after the action of ozone, is found to 
be polarised positively, and to give a large permanent deflection, which 
is very persistent, lasting for days. Hydrogenised platinum behaves 
in a similar manner, but the deviation is not so persistent. 

Dry ozone attacks mercury readily. When a tube containing the 
metal is plunged into the ozonised oxygen, the meniscus instantly dis- 
appears, and the surface becomes quite plane; after a few minutes’ 
contact with the ozone, however, the edges become depressed, and the 
meniscus again reappears with a clean surface, the convexity gradually 
increasing until it far exceeds the normal curvature ; this lasts for a 
couple of hours, and then the meniscus returns to its ordinary state. 
This phenomenon the author believes to be electrical, the period of 
maximum convexity corresponding with the maximum polarity of the 
metal ; this, as in the case of the other metals, is negative, but there is 
no permanent deflection. Analogous results were obtained with moist 
ozone, but they were much less strongly marked. C. E. G. 


An Electro-Capillary Thermometer. By E. Dusrun (Compt. 
rend., 89, 755).—The principle on which this instrument is based 
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is that of Lippmann’s electrometer, in which any mechanical move- 
ment which alters the form of the mercury meniscus cause an electric 
current. 

A fine capillary thermometer tube is filled with acidulated water, 
and mercury introduced so as to forma chain of beads, the first and last 
of which are in connection with platinum wires. When the water 
expands or contracts it pushes the globules, and in consequence of 
their contact with the sides of the tube, distorts them, when a current 
is generated in the direction of the expansion or contraction of the 
water. This current may be measured on a Lippmann’s electrometer, 
and thus the variation of temperature registered. The advantages of 
this instrument are (1) the thermometer can be placed in one spot, 
and observation taken in another; (2) it works without a battery, and 
is very sensitive. L. T. O'S. 


Mendelejeff’s Periodic Law and the Magnetic Properties of 
the Elements. By T. Carnetizy (Ber., 12, 1958—1961).—Those 
elements which belong to the even series of Mendelejeff’s classification of 
the elements (Ann. Chem. Pharm. Supp!., 8, 133; Watts’s Dictionary of 
Chemistry, Sec. Supp.) are always paramagnetic, whereas those which 
belong to odd series wre always diamagnetic. This rule holds good with 
all the 38 elements to which it can at present be applied. In the case 
of the odd members of the same group, the diamagnetism increases 
with the atomic weight. T. C. 


Thermal Absorption and Emission of Flames, and the Tem. 
perature of the Electric Arc. By F. Rossxrri (Compt. rend., 89, 
781—783).—Flame is very diathermous, and consequently its absorbing 
power for heat-rays is small. If the radiation from a flame (lumi- 
nous or non-luminous) traverses another of the same nature, having 
a thickness of 0°01 m., the coefficients of absorption and transparence 
are respectively 0'135 and 0°865. 

The transparence and absorptive power decrease and increase respec- 
tively, in proportion to the thickness of the flame. An infinitely thick 
flame is athermous, and its absorptive power unity. This limit is 
nearly reached with flames of finite thickness, for a flame 1 m. in thick- 
ness is almost completely athermous to rays from a flame of the same 


nature. 

RSet io, ? represents the intensity of radiation of 
a flame having a given thickness e, expressed in centimeters. The 
coefficient of transparence k = 0°865; a = a constant, the value of 
which depends on the nature of the flame. 

The intensity of radiation of a luminous white flame of infinite 
thickness, compared with the intensity of radiation of lampblack at the 
same temperature, is equal to unity. This is the absolute power of 
emission. 

The absolute power of emission of the non-luminous pale-blue flame 
of the Bunsen burner is equal to 0°3129. 

The relative power of emission of a flame is determined by multiply- 
ing the ratio between its intensity of radiation and the maximum inten- 


The formula y = a 


i A 


GENERAL AND PHYSICAL CHEMISTRY. 207 


sity (the intensity of radiation #f the same flame were of an infinite 
thickness), by the absolute power of emission of the class of flame to 
which the one in question belongs. 

The electric light emits two classes of rays, one from the incandes- 
cent carbon, which are white, the other from the voltaic arc, which 
are bluish-purple ; these together give a bluish-white light. 

The temperatures of the two carbon poles differ, and they may be 
calculated from the formula y = mT? (T—0@) —n(T—@), on the sup- 
position that the emission power of the carbon is a maximum. The 
power of emission of the voltaic arc is very small, like that of non- 
luminous flames. Its temperature may be calculated from the above 
formule, but it is necessary to introduce the value of the emission 
power of the arc proportional to its thickness. 

Experiments show that the maximum temperature of the incan- 
descent portion of the positive pole is about 3,900° C., and that of the 
negative, 3,150°C. The temperature of the voltaic arc between the 
poles is always the same, about 4,8V0° C., whatever the volume of the 
arc or the intensity of the current. L. T. O’S. 


Specific Heat of Concentrated Solutions of Hydrochloric 
Acid. By H. Hammurt (Compt. rend., 89, 877—883).—The author 
has determined the specific heat of strong solutions of hydrogen 
chloride between the temperatures — 12° and + 12° with the following 
results :-— 


Sp. heat | Sp. heat | w C. Molecu- 

by by 2. | Molecu- | lar heat 
heating. | cooling. lar heats.| of water 
solution. (wH,0). 


HCl + 
nH,O. 


| 
Value in | 64 
| 


70°70 | 76°20] 5°50 
85°95 | 93°70 | 7°75 
97°75 | 107°35 | 9°60 
105 °45 | 116°80 | 11°35 
148 °95 | 162°95 | 14°00 
236 60 | 255 °50 | 18°90 
501 °95 | 522°35 | 20°40 
832 °80 | 858°10 | 25°30 


32°37 | 4°23 | 112°7 
28°18 | 5°20 | 130°2 
25°37 | 5°96] 143°8 
23°82 | 6°49] 153°3 
18°30 | 9°05 | 199°4 
12°50 | 14°19 | 291°9 

6°53 | 29°02 | 558°8 

4°80 | 47°67 | 894°5 
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The following formula expresses the molecular heats of strong as 
well as of weak solutions of HCl:— 


1513 249: 
= 8 OR. e 
C = 18n — 28:39 + = — = _— 


Heat of Formation of Ammonia. By Burrnxzor (Compt. rend., 
89, 877—883).—The heat evolved during the formation of ammonia, 
water, carbonic anhydride, and hydrochloric acid are among the most 
important data of thermo-chemistry. The last three have been fre- 
quently measured, but the heat equivalent of the formation of am- 
monia has been measured only twice, and the determinations are 
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therefore o doubtful value. Favre atd Silbermann, and Thomsen 
have determined it by means of the reaction between chlorine and 
ammonia, supposing the reaction to be complete. The difference 
between the determinations of these independent observers is about 
20 per cent. In determining the heat evolved by the action of hypo- 
bromites on urea, numbers were obtained which did not coincide with 
those of the former experimenters on ammonia, for by this indirect 
method 22°8 kil.-degrees of heat were evolved for 14 grams of nitrogen, 
instead of 31°5 found by Favre and Silbermann, or 35°15 by Thomsen. 
These results are so abnormal that the author investigated the action 
of chlorine on ammonia, by aid of which the other experimenters had 
determined the heat equivalent of ammonia. He found that when chlo- 
rine is passed through a dilute solution of ammonia, considerably less 
than half the nitrogen equivalent to the chlorine is liberated, whilst 
ammonium hypochlorite, and possibly bases intermediate between am- 
monia and nitrogen chloride, are formed. Satisfactory results were, 
however, obtained by burning ammonia in oxygen, the sole products 
being nitrogen and water. The average of five determinations, closely 
concordant with one another, gave, for 17 grams of ammonia, an evo- 
lution of 91°3 kil.-degrees. Now (H, + O = H,0O liquid) evolves 69-0, 
or 34°5 for each atom of hydrogen, hence N + H,; = NH; (gas) 
evolves (345 x 3) — 91°3 = 12-2, and as solution of NH; in water 
evolves 8°82 kil.-degrees, the total heat of formation of N + H; + 
solution in water is 21-0 kil.-degrees. W. R. 


Relation between the Heat Developed on Solution and 
that Developed on Dilution, with Complex Solvents (Compt. 
rend., 89, 967); Thermo-Chemistry of Cuprous Chloride (ihid., 
89, 967—971). By Brerrxetor.—Let D = heat evolved by dissolv- 
ing a salt in any solvent not water; and A = heat evolved on dilution 
with water; and similarly let A’ be heat evclved by addition of water 
to the solvent, and D’ the heat evolved on dissolving the substance in 
the dilute solvent; then D’ — D = A’ — A. For example, cuprous 
chloride dissolved in hydrochloric acid gives off a certain amount of 
heat, and on dilution, a further amount; or if the hydrochloric acid 
be diluted, it evolves a certain amount, and subsequent solution of 
cuprous chloride in it evolves a further amount: the difference between 
that evolved by dissolving the salt in strong acid and that evolved on 
dissolving in weak acid is equal to the difference between the dilution 
of the concentrated solution and that evolved by diluting the acid. In 
the second paper Berthelot gives details of this experiment. On dis- 
solving Cu,Cl, in hydrochloric acid the absorption of heat increases as 
the dilution of the acid increases until it reaches its maximum, when 
the solution is no longer stable, but begins to give a precipitate. This 
phenomenon is the resultant of various distinct actions. Ist. Cu,Cl 
forms a definite compound with a portion of the solvent, developing a 
constant amount of heat which is termed +A. 2nd. This compound 
dissolves, absorbing heat approximately constant if a large excess of 
solvent be used, termed —B. 8rd. If the relation between water and 
acid in the new compound differs from that of the original solvent, 
the definite hydrates contained in the latter undergo partial decomposi- 
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tion and absorb a variable quantity of heat = C. 4th. Those portions 
of the hydrate, decomposed by the formation of the new compound, 
cause liberation of water, which unites with the unsaturated hydrates 
of hydrochloric acid and developes heat +K}; this is equal to 0° when 
the liquid is so dilate that saturated hydrates may be formed, and in such 
a case the formation of a new cuprous compound is possible only when 
its heat of formation is greater than that of the hydrates which it de- 
composes. This explains the decrease of solubility of cuprous chlo- 
rides with dilution of the solutions. Thus the resultant, D= A — B 
—C+K=(A+K)— (B+ 0), is the algebraic sum of two posi- 
tive quantities, one constant, A, and one decreasing with dilution, K ; 
and two negative quantities, — B, almost constant if the amount of 
cuprous chloride is small compared to the solvent, and — C, which 
increases with dilution up to a certain limit. D therefore increases 
with dilution up to a point where the tendency of cuprous chloride to 
form a definite compound with the hydracid is balanced by the insolu- 
bility of the chloride. The experimental data for determining the 
heat of formation of Cu,Cl, is given in the following two tables, which 
themselves explain the method of determining it :— 


+(BaO + O = BaO,) evolves .. 6°0 4BaO + dilute HCl . wae Ie 
H + Cl + water = HCl, dilute 39°3 4(H, + O = H,0).. 34°5 
Reaction on $Cu;Cl, ........ 44°0 $Cu,0l, + Cl + water = = : CuCl, 
NS PSP Sr F 
89°3 | 2 + 62°3 


Hence x = 27°0. To check these results the following measurement 
was made :— 


3(H,O + O = H,0,), dilute... —10°7 3(H, + O = H,0).. 34°5 
H + Cl + water=HCl, dilute 39°3 $Cu,Cl, + Cl + water : = = CuCls 
Reaction on $Cu,Cl, ......  33°0 GUOOIVOE 246000000 x 

61 °6 a+ 34:5 


Hence a = 27:1, corresponding with the former result. From former 
experiments it has been found that 4(Cu + Cl, = CuCl.) evolves 
62°6 c., hence (Cu, + Cl, = Cu,Cl,) anhydrous evolves 35°6. 

W. R. 


The Temperature of Decomposition of Vapours. By H. Sr. 
CiairRE DEVILLE (Compt. rend., 89, 803—806).—This paper has special 
reference to the long-disputed question of the dissociation of chloral 
hydrate when heated. The author remarks that change of tempera- 
ture cannot be taken as proof of combination or decomposition, and 
the observation made by Wurtz that no change of temperature accom- 
panies the mixing of chloral vapour with vapour of water, does not 
prove that combination has not taken place, nor would a rise of tem- 
perature have been conclusive that combination had occurred. If two 
vapours, ¢.g., vapours of carbon bisulphide and of ether be mixed, 
contraction takes place and liquid may even be seen to condense. This 
of course is accompanied by change of temperature, yet no combina- 
tion is supposed to take place. 

Granting even that water-vapour and chloral vapour do not com- 
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bine, Wurtz’s assertion that such compounds, including ammonium 
chloride, cannot exist in the gaseous state without decomposition is 
evidently incorrect; for nitrogen chloride, which absorbs 38,478 gram- 
degrees per equivalent during its formation should be incapable of exist- 
ing in the state of vapour, yet it can be boiled; and had Troost and the 
author had any method of sealing the vessel in which it was contained, 
its vapour-density could have been determined, and, on the other hand, 
water, which evolves 33,500 gram-degrees, shows decomposition about 
1,000°, and can be resolved into its constituents by diffusion. Itis thus 
evident that the heat evolved by a compound during formation has no 
connection with the temperature of its decomposition, and that the 
old confusion between heat and temperature is the ground of Wurtz’s 
objections. W. R. 


Solubility of Solids in Gases. By J. B. Hannay and J. Hocarru 
(Chem. News, 40, 256).—This investigation was undertaken in the 
hope that, by an examination of the conditions of liquid matter up to 
the “‘critical’’ point, sufficient knowledge might be gained to enable 
the authors to determine under what particular conditions liquids are 
dynamically comparable, in order that the microrheometrical method 
might be applied, to determine their molecular mass and energy rela- 
tions. The question as to the state of matter immediately beyond 
the critical point being considered by Andrews to be at that time 
incapable of receiving an answer, the authors imagined that some 
insight might be gained into its condition by dissolving in the liquid 
some solid substance, whose fusing point was much above the critical 
point of the liquid, and noticing, whether, on the latter passing its 
critical point, and assuming the gaseous condition, the solid was pre- 
cipitated or remained in solution. It wasfound that the solid was not 
deposited, but remained in solution or rather in diffusion, in the at- 
mosphere of vapour. Experiments were made with strong gaseous 
solutions of solids, using as solvents alcohol, ether, carbon bisulphide 
and tetrachloride, paraffin and olefines, and as solids, sulphur, chlorides, 
bromides and iodides of the metals, and organic substances such as 
chlorophyll and the aniline dyes. It was found that, when the side of a 
tube containing a strong gaseous solution of a solid is approached by 
a red-hot iron, the part next the source of heat becomes coated with a 
crystalline deposit, which slowly redissolves on allowing the local dis- 
turbance of temperature to disappear. The authors also examined the 
spectroscopic appearances of solutions of solids when their liquid 
menstrua were passing to the gaseous state; but as all the substances 
they have yet been able to obtain in the two states give banded spectra 
with nebulous edges, the authors are only able to state that the sub- 
stance does'not show any appreciable change at the critical point of 
its solvent. It was considered to be most interesting to experiment 
on a body such as sodium, which besides being an element, yields in 
the gaseous state sharp absorption lines. It was found that on work- 
ing with the blue solution of sodium in liquefied ammonia, and raising 
the ammonia above its critical point, the sodium combined with some 
constituent of the gas, forming a white solid, and yielding a perma- 
nent gas, probably hydrogen. 
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When the solid is precipitated by suddenly reducing the pressure 
it is crystalline, and may be brought down as a “snow” in the gas, or 
on the glass as a “frost,” but it is always easily redissolved by the gas 
on increasing the pressure. 

The above, therefore, is the phenomenon of a solid with no measur- 
able gaseous pressure dissolving in a gas, and not being affected by 
the passage of its menstruum through the critical point to the liquid 


state, showing it to be a true case of gaseous solution of a solid. 
D. B. 


Tension of the Vapours of Saline Solutions. By E. Paucnon 
(Compt. rend., 89, 752—754).—In examining certain thermodynamic 
formule, particularly those of Kirchhoff, the author has found it 
necessary to determine the vapour-tension of different saline solutions 
between the temperatures of 0 and 50°. The method employed was 
that of Regnault, with slight modifications. An ordinary barometer 
is placed between two others, one containing the solution, the other 
water. Up to 30—35° the parabolic relations represent the results 
very exactly, but above that temperature irregularities occur, which 
increase rapidly with the temperature, the diminution in the elastic 
force being always less than that given by the empirical formula. Kirch- 
hoff’s formula for low temperatures is of the form d = ag + b ¢’, in 
which d = the diminution of tension referred to the unit weight of salt 
dissolved in 100 parts of water, 6 = maximum tension of aqueous 
vapour at the same temperature, a and b certain coefficients determined 
by experiments, which are given for certain salts. These coefficients 
are found in some cases to increase, and others to decrease with the 
weight of salt. To find the formula for any solution containing a 
given weight of salt z, let a and 8 be the constants te be determined, 
and let a and 8, a’ and b’, be the coefficients of two solutions containing 
weights P and P’ of the same salt given in the table, of which P< z 
and P’ > z, then if P’ = 7 + p we have— 


a>-at (a — a) Pp pr and 
as 6 a 
All things being equal, the diminution of tension is not strictly pro- 
portional to the quantity of salt dissolved. L. T. O'S. 


Passive State of Iron. By L. Varenne (Compt. rend., 89, 783— 
786).—From a series of experiments, the author concludes that the 
passive state of iron is due to the formation of a gaseous envelope, 
which surrounds the surface of the metal when plunged into strong 
nitric acid. He shows that the action of dilute nitric acid on iron in 
the passive state may be established not only by rubbing the surface of 
the metal, but also by setting up a series of vibrations or by causing a 
current of gas to come in contact with the metal. A piece of iron 
rendered passive, after being placed in a vacuum, is readily attacked 
by dilute nitric acid. The gas which envelopes the metal is nitric 
oxide, L. T. O'S. 
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Relation of the Volumes of Solutions of Hydrated Salts to 
their Water of Composition. By R. J. Sournworrn (Am. J. Sci. 
[3], 17, 399—401).—The author has tested by experiment the follow- 
ing theorem :—If a hydrated salt be dissolved in a given volume of 
water, the volume of the solution will exceed the original volume of 
the water by a bulk equal to the bulk of saline water contained in the 
salt dissolved. The expression saline water is used to mean all the 
water contained in the salt, both water of crystallisation and water of 
constitution. The results of the experiments are exhibited in the fol- 
lowing table. The first column of numbers gives the weight of each 
salt tried which contains 1 c.c. of saline water, calculated from the 
formula. The second column gives the weight of each salt, which 
was found necessary to increase the volume of the solution by 1 c.c. 
The calculated numbers agree closely with the experimental ones in 
all instances except barium chloride and sodium hydrogen sulphate, 
thus proving the general truth of the proposition. 


Salt used. Calculation. Experiment. 
Na,CO;.10H,0 ............ 1588 grams 1:59 grams 
Na,SO,.10HO, ........0005 1788, 163 ,, 
Na.SO,.H,SO,.3H,0........ 4083 ,, 3°25 a, 
Wags LOT 2... cccccccs 2°122 ,, 212 =, 
pe OM) | F ) 1591 ,, > 
REE nce ccdecscens O77F « 3°89 
8: 2°468 SC, 247 5. 
MgS0,.7H,O.........0000. 1954, 195, 
ED 6.6 6 beeeee ewes 2277 ys 2°28. =C«s, 
ae 2°228_=C*y, yy: aa 
8 2°206_ Cs, 220 «4, 
oS) 2771 4; 2°77 =, 
Al,(SO,)3.18H,O .......... 2058 a, Soe « 
Al,(SO,)3.K,S0,4.24H,0 .... 2196 ,, 2°20 _ ,, 
Al,(SO,)3.(NH4)280,.24H,0. 2°099 ,, 2:10 ,, 
Cr.(SO,)3-K,504.24H,0 .... 2°31 - 2°31 _ «,, 

J. M. H. M. 


Six Lecture Experiments. By C. v. Tuan (Ber., 12, 1411— 
1416).—(1.) The conductivity of hydrogen for heat may be shown by 
rendering incandescent, by a current of suitable strength, a fine plati- 
num wire which joins the upper and out-bent extremities of two stout 
copper wires fixed parallel and vertically in a cork by means of glass 
tubes. The glow of the wire disappears on inverting over it a cylinder 
of hydrogen, while the gas burns at the mouth. 

(2.) By interposing short bars of different metals in the circuit, the 
difference in their conducting powers will be shown by the more or 
less lively glow of the platinum wire. 

(3.) A jet of oxygen may be burnt in a two-necked glass balloon 
containing sulphur, which is vaporised by the heat of a Bunsen. The 
gas is best kindled by means of a morsel of charcoal fastened to the end 
of the jet. This is ignited before introducing the jet into the balloon. 

(4.) The indestructibility of matter may be demonstrated by pre- 
paring two sealed glass tubes of equal weight, one of them containing 
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oxygen and alittle powdered charcoal. The charcoal may be caused 
to burn away completely by heating it by means of a small flame ; on 
placing the two tubes on a balance it will be seen that there has been 
no variation in weight. 

(5.) The usual experiments for illustrating the laws of diffusion of 
gases through porous plates, are apt to convey to the minds of begin- 
ners false ideas as to the rate at which one gas propagates itseif 
through another by diffusion alone. That this is extremely slow, 
owing to the numerous collisions between the molecules, may be 
proved by suspending a slip of paper, moistened with lead solution, 
from the bottom of a tall inverted cylinder into which the stopper is 
inserted. In the hollow of the latter a little hydrogen sulphide solu- 
tion is placed. Blackening of the lead-paper does not occur for ten to 
fifteen minutes. Chlorine water and potassium iodide paper may also 
be used. 

(6.) The diffusion of gases through colloid membranes may be 
demonstrated by fastening a piece of thin india-rubber (from a toy 
balloon) over the mouth of a funnel, which is then placed in an 
inverted bell-jar. The stem of the funnel is connected (best by a 
side tube) with a U-tube containing a little mercury. If the bell-jar 
be filled with carbonic anhydride, there will be increased tension 
within the funnel, and therefore a rise in the mercury. If one ter- 
minal of a voltaic circuit including an electric-bell be plunged into 
the mercury, matters may be so arranged that the mercury in rising 
shall come in contact with the other, a fact announced by the ringing 
of the bell. 

The paper is illustrated by diagrams. Ch. B. 


Inorganic Chemistry. 


Non-production of Ozone in the Crystallisation of Iodic 
Acid. By A. R. Leeps (Chem. News, 40, 257).—It has been stated 
by Croft that air over crystallising iodic acid becomes ozonised. The 
author has repeated Croft’s experiments, and explains this reaction 
quite differently. When the difficulty of getting rid of every trace of 
extraneous matter by chemical operations—however carefully con- 
ducted—is borne in mind, it appears to the author that the simplest 
explanation of the apparent ozonic reaction is that the phenomenon is 
not due to ozone produced in the act of crystallising—which, as Croft 
remarks, is anomalous—but to a trace of chlorine or nitrous acid, or 
possibly some lower oxide of iodine formed in the process of manufac- 
ture, and eliminated by successive crystallisations of the acid. After 
washing, the air did not manifest the ozone reaction, a fact which 
strongly corroborates this view. D. B. 


Solubility of Ozone in Water. By A. R. Lenps (Ber., 12, 1831— 
1834).—The author concludes that ozone is soluble in water, for when 
strips of paper are moistened with lead acetate, the latter converted 
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into sulphide, and the strips fastened under a layer of water 1 cm. 
deep, and then exposed for several hours to a current of air contain- 
ing ozone, oxidation takes place, lead peroxide and sulphuric acid 
being formed. Bright silver foil similarly treated also shows evidence 


of the action of ozone. P,P. B. 


Behaviour of Chlorine at High Temperatures. By V. Mryrr 
and ©. Mryzr (Ber., 12, 1426—1431).—In order to meet the objection 
that might be advanced against their method of determining vapour- 
densities at very high temperatures, viz., that the molecules of the 
nitrogen gas in which the substance is volatilised might themselves 
undergo dissociation, the authors have made several determinations of 
the density of mercury vapour at 440 and 1,567°. According to 
current theories the molecules of that metal consist of single atoms. 
Agreement between the determinations of its density at the above 
two temperatures would therefore show that nitrogen gas is not itself 
dissociated at the higher one. Experiment gave, for mercury at 440° 
density =6°86, at 1,567° density = 6°81. Theoretical for Hg = 6°91. 

The following determinations of the sp. gr. of oxygen were made :— 
Oxygen was weighed and introduced into the apparatus in the form of 
silver oxide, previous experiments having shown that silver gives off 
no appreciable vapour at the highest temperature reached. At 1,392° 
= 1:06 and 1°04; at 1,567° = 1:04 and 1:10. Theoretical for 
O, = 1:05. 

In determining the density of chlorine most remarkable results 
were arrived at. Chlorine was weighed and introduced in the form of 
platinous chloride, a salt easily prepared, and having the great advan- 
tage over other easily decomposible chlorides of not being deliquescent. 
It was found that up to about 620° the density of chlorine is constant, 
corresponding with the molecular formula Cl.. <A little above this 
temperature dissociation commences, and at 800 and 1,000° inter- 
mediate numbers are obtained. Above 1,200° the density again 
becomes constant, the molecular weight being exactly % Cl,. The 
following are the actual numbers observed :— 


At 620° = 2°42 and 2°46 At 1,242° = 1°65 and 1°66 
, 908 =221 , 219 » 1,392 = 1°66 ,, 1°67 
, 1,028 = 1:85 ,, 1:89 , 1,567 =16 , 163 


Theoretical for Cl, = 2°45; for Cl, = 1°63. 

The molecular weight of chlorine, which at low temperatures = 71, 
becomes therefore at high temperatures = 47°3. 

That the walls of the porcelain vessel were not attacked during the 
experiment was proved by exposing a piece of porcelain at about 1567° 
to a current of dry chlorine for an hour and a half, after which not 
the least change in its weight could be detected. 

The authors postpone discussion of their results until experiments 
with iodine and bromine have been completed. Already they have 
ascertained that iodine at high temperatures behaves like chlorine; a 
fact of great importance, since it renders necessary a revision of the 
determinations of Deville and Troost, in which the constancy of the 
density of iodine vapour is assumed. In order to test the truth of the 
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old Murium theory, in which chlorine is regarded as an oxide, they 
purpose causing dissociated chlorine to diffuse through a porous 


diaphragm. 
Solidifying Point of Bromine. By J. Partipp (Ber., 12, 1424).— 


Pure bromine solidifies at —7°2 to —7:3°. This determination agrees 
well with that of Regnault ( —7°32°) and that of Pierre 
( —7°5to —7°8°), but differs much from those of other chemists. 
The melting point is slightly raised by addition of iodine, but con- 
siderably lowered by the presence of chlorine. Solid bromine is brown 
in colour, and has a conchoidal fracture. Exposure to air (moisture ?) 
gives it a grey colour and crystalline appearance. Ch. B. 


Non-existence of Pentathionic Acid. By W. Sprine (Annalen, 
199, 97—115).—After referring to the researches of Wackenroder 
(Ann. Chim. Phys. [3], 20, 144, and Annalen, 60, 189), Fordos and 
Gélis (Ann. Chim. Phys. [3], 22, 66, and Annalen, 64, 249), Kessler 
(Annalen, 68, 233), and Risler-Beunat (Pogg. Ann., 116, 470) on 
pentathionic acid, the author describes his attempts to prepare this 
acid. 

When sulphuretted hydrogen and sulphurous anhydride are simul- 
taneously passed into water, finely divided sulphur separates out 
(which may be removed by the addition of freshly precipitated metallic 
copper), and an acid remains in solution which Wackenroder believed 
to be pentathionic acid. The acid liquid is concentrated to 1°30 sp. gr. 
and extracted with ether. On the addition of a dilute aqueous solution 
of potassium carbonate to the ethereal solution mixed with alcohol a 
white precipitate of potassiwm tetrathionate is obtained. If the aqueous 
solution of the acid is neutralised with potash or baryta, the salt which 
is produced invariably contains free sulphur. This explains the fact 
that Wackenroder found the relation between the atoms of sulphur 
and potassium to be greater than 4 to 2. 

Kessler distinguished penta- from tetra-thionic acid by the ammonium 
salt of the former producing with sulphuretted hydrogen a precipitate 
of sulphur, and with silver nitrate a precipitate of silver sulphide. 
These reactions are, however, also exhibited by ammonium tetra- 
thionate, but not by barium tetrathionate. The precipitate which is 
deposited by a solution of barium tetrathionate does not consist of 
pure sulphur, as was formerly supposed, but contains almost half its 
weight of barium sulphate and sulphite. 

The reaction which really takes place when sulphuretted hydrogen 
and sulphurons anhydride act on each other in presence of water, is 
the formation of thiosulphuric acid and the oxidation of this acid to 
tetrathionic by the excess of sulphurous anhydride :— 


(1) SO, + H,O + S = HS.SO,.0H. 
SSO,.0H 
HS.SO,.0H : 
(2) SO. + 4 = H,SO, + | : 
HS.SO,.0H _ SSO,.0H 


The presence of hyposulphurous acid, H,SO., can be detected by its 
property of bleaching indigo both in acid and in alkaline solutions. 
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Fordos and Gélis’s method of acting on sulphurous acid with sulphur 
dichloride, and neutralising the product with freshly precipitated 
barium carbonate also yields barium tetrathionate and not the penta- 
thionate. W. C. W. 

Action of Lime on Silica in Mortar. By W. B. Roserrs 
(Chem. News, 40, 250).—Having found in the recent analysis of some 
specimens of old mortar from the walls of a building erected about 
200 years ago, considerable traces of hydrated silica, it occurred to 
the author that possibly the hardening or setting of mortar might be 
due to some chemical action occurring between the lime and the 
silica when these ingredients were mixed, whereby some proportion of 
the silica was caused to assume the gelatinous form; that this being 
then incorporated by the usual mixing process, subsequently solidified, 
binding the whole bulk with a hard network of silica. Experiments 
were made to test this point, and the author’s general conclusions may 
be summarised as follows :— 

(1.) Practically no gelatinisation of silica occurs in the manufacture 
of mortar. : 

(2.) Under the ordinary conditions of access of air the lime in 
mortars becomes gradually dehydrated, absorbs carbonic acid, and 
forms neutral carbonate. 

(3.) The absorption of carbonic acid is very slow. 

(4.) A slight action takes place between the lime and the silica, 
although very small. 

(5.) Although even the small proportion of dry silicates slightly 
increases the hardness of a mortar, the ordinarily sufficient hardness 
of mortar is obtained by simple dehydration and carbonation. 

These conclusions appear to be confirmed by the fact that lime 
already containing a small proportion of carbonate is preferred to pure 
lime for making mortar. 


Arsenates of Zine and Cadmium. By H. Sa.kowskxr (Ber., 12, 
1446—1449).—Arsenates of the form 5R’’0, 2As,0;+7H,0, were long 
since prepared by the author (J. pr. Chem., 104, 109).—The only 
similar compound occurring in nature is perhaps picropharmacolite, 
5(Ca.Mg)0.2As,0; + 12H.20, corresponding with the natural phosphates, 
hureaulite and heterosite, 5(Mn.Fe)O, 2P,0;+5H,O, and the artificial 

hosphates, 5MnO.2P,0; +5H,O (Erlenmeyer and Heinrich, Annalen, 
90, 195) and 5Zn0.2P,0; + 5H.O (Demel, Ber., 12, 1174). Quite 
recently Demel (Ber, 12, 1279) has described the arsenates, 
5ZnO0.2As,0; + 5H,0, and 5Cd0.2As,0; + 5H.0, already prepared by 
the author, although in a different way (loc. cit.). In addition to these 
Demel has described the salt AsO,.HZn + H,O. This salt the author 
had also prepared by a different method, viz., by allowing common 
zine arsenate to remain for more than a year in contact with a solution 
of arsenic acid. The deposit, after washing with cold water and dry- 
ing at 120°, consisted of the above salt; and by evaporating the 
filtrate, allowing the residue to deliquesce, washing it with cold water 
and alcohol, and boiling it with water, a second arsenate, probably 
Zn(AsO3). was obtained as a heavy white powder. 
Setterberg by evaporating solutions of arsenates in arsenic acid and 
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heating the residues, has obtained arsenates, BaO.2As,0; + 4H,O and 
Ag,0.As,0; +2H.0, analogous to Maddrell’s metaphosphates. Hurtzig 
and Geuther (Annalen, 111, 168) obtained by the same method the 
salt Ag,O.As,0O;. Both silver salts were decomposed by water. By 
dissolving various compounds ; oxides (Mn), chlorides (Ba, Sr, Ca, Cd, 
Cu), nitrates (Ag), and arsenates (Zn, Cd, Cu, Ag) in arsenic acid, 
evaporating, heating the residue for some time at 200°, and washing 
with water and alcohol, the author claims to have prepared the fol- 
lowing in addition :—Of the form R’O.As,0;, salts in which R” = 
Sr, Ca, Zn, Cd, or Agz; also BaO.2As,0; and 2CuO.As,0;. Only the 
silver salt was washed with dilute nitric acid. All these salts are 
either sparingly soluble, or quite insoluble, in water. No peculiar 
modification of arsenic acid could be detected in them. 
The analyses are mostly very unsatisfactory. Ch. B. 


Arsenates of Zine and Cadmium. By W. Demet (Ber., 12, 
1949).—A reply to Salkowsky (Ber., 12, 1446) as to priority of 
discovery. 


Ultramarine Compounds. By K. Hevumann (Annalen, 199, 
253—281).—That portion of the paper which refers to the mode of 
preparation and to the properties of silver ultramarine has appeared in 
the Berichte (10, 991, 1345, 1888, and 12, 60) and in this Journal 
(1877, 2, 572, 707; 1878, Abst., 113; 1879, Abst., 437)—By the 
action of the alkaline haloids and of methyl and ethyl iodides on 
silverultramarine, the silver is replaced more or less completely. When 
silver ultramarine is heated in a current of chlorine gas or iodine 
vapour, a flesh-coloured mass is formed which yields green ultramarine 
on fusion with potassium iodide. Heated to redness in an atmosphere 
of hydrogen, silver ultramarine blackens and evolves a small quantity of 
sulphuretted hydrogen. The ultramarine is completely decomposed 
by the action of sulphuretted hydrogen. W. C. W. 


Roussin’s Salt. By O. Pawex (Ber., 12, 1407—1411).—The salt 
named dinitrosulphide of tron by Roussin has been investigated by 
Porezinsky (Annalen, 125, 302), Rosenberg, and recently by Demel 
(Ber.,12,461), but with widely discrepant results. Roussin’s method of 
preparation gives it in a very impure form; the following is therefore 
recommended by the author:—A solution of 50 grams of potassium 
nitrite (50 per cent.) in 300 c.c. of boiling water, is mixed with a cold 
solution of 30 grams of sodium sulphide in 300 c.c. of water. 70 
grams of ferrous sulphate dissolved in 300 c.c. of water is gradually 
added to the mixture with constant shaking, the whole heated on a 
water-bath for half an hour at 70—80°, and filtered. After forty- 
eight hours the salt is deposited from the filtrate. The neutral potas- 
sium sulphide, or the hydrosulphide of potassium, sodium, calcium or 
barium, may be used as a substitute for the sodium sulphide. The salt 
may also be prepared by adding a dilute solution of potassium hydro- 
sulphide to a very dilute solution of nitric oxide in ferrous sulphate, 
and slowly warming. The impure black crystals from either opera- 
tion must be recrystallised from warm water, air-dried, and dissolved 
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in ether. The dried and powdered residue from the evaporated 
ethereal filtrate is digested with pure carbon bisulphide, and after 
washing with chloroform recrystallised from warm water, to which a 
few drops of potash solution have been added. The crystals, which 
are hard, brilliant, monoclinic prisms, are not affected by sunlight, and 
but little by exposure to air. Analysis leads to the formula, 
Fe,8;(NO).K, + 2H,0, which may be _— in the rational form— 


3Fe(NO), | 
Fe,(NO), K, S. 


When ammonium sulphide is used in its preparation, as by Roussin, 
Rosenberg and Demel, the product contains both potassium and am- 
monium: hence the discrepancies between the results of those chemists. 
The potassium and ammonium salts resemble each other closely ; but 
the former, being more soluble than the latter, may be completely con- 
verted into it by digestion with ammonium carbonate. The sodium 
salt is easily soluble, and is identical with the tron nitrosulphocarbonate 


of Léw (Chem. Centr., 1865, 948). Ch. B. 


Roussin’s Salt. By O. Pawet (Ber., 12, 1949—1956).—It has 
been previously shown (see previous abstract) that the compound 
described as nitroso-ferrous sulphide is a mixture of several salts 
with sulphur, and that it always contains an alkali-metal. The 
author in the present communication describes methods for preparing 
the potassium, sodium, ammonium, ferrous, and other salts of the 
above compound. These have the general formula, Fe;S;(NO),.M, 
+ 2H,0, except that the ferrous salt erystallises with 8 instead of 
2 mols. of water. 

The ammonium salt is less soluble in water than the potassium salt, 
and like the latter crystallises in brilliant monoclinic crystals, which 
dissolve in water with a light brown colour: it begins to decompose 
at 80°. Of all these salts, the potassium and ammonium compounds 
are the most stable. 

The so-called nitroso-sodio-ferrous sulphide was also prepared 
and investigated. It is best obtained by heating the ammonium salt 
above referred to on a water-bath with soda, until ammonia is no 
longer evolved. It forms dark-red crystals, which are insoluble in 
ether but soluble in alcohol and water, giving a neutral solution. It 
begins to decompose on heating at 115°, and gradually at the ordinary 
temperature on exposure to the air (on account of the carbonic acid 
present), after which the aqueous solution becomes alkaline; in all 
these cases, the sodium salt first referred to is formed with evolution 
of sulphuretted hydrogen. 

The paper concludes with theoretical considerations as to the con- 
stitution of these various compounds. T. C. 


Roussin’s Salt. By W. Demet (Ber., 12, 1948).—This is merely 
a reply to Pawel’s remarks (ibid., 1410) on the paper by Roussin, 
Rosenberg, and Demel (ibid., 461) concerning the salt prepared by 
them from ferrous sulphate, potassium nitrite, and ammonium sul- 


phide. 7. © 


ie > Be en ee ee ee eee 


INORGANIC CHEMISTRY. 219 


Composition of the Weldon Manganese “ Mud” and some 
Similar Compounds. By J. Post (Ber., 12, 1454—1459).—Accord- 
ing to Weldon, the manganese dioxide obtained in his regenerative 
process exists in combination with lime as CaO.MnO., or CaO(Mn0O,),. 
Gorgeu too (Ann. Chim. Phys. [3], 66, 153) has described a “ man- 
ganous acid” (manganese dioxide), which he formed by repeated 
treatment of the red oxide with boiling concentrated nitric acid. This 
acid was said to redden litmus, to dissolve lime and baryta, and to 
decompose carbonates. Various neutral salts were rendered acid by 
the addition of ‘‘ manganous acid,” and Gorgeu even described some 
of its salts, such as (MnO,.);MnO, (MnO.);CaO, (MnO,);K.O. 

By careful analysis of some of these compounds, the author shows 
the theories of Weldon and Gorgeu to be incorrect. The composition 
of the Weldon mud is not such as to lead to the conclusion that it 
contains a definite compound of lime and manganese dioxide ; and in 
the so-called salts of Gorgeu, he has not found so much as half the 
amount of base stated by that chemist to be contained in them: They 
are rather to be regarded as mixtures of manganese dioxide with 
various compounds. Tables of analytical results are given. 


Ch. B. 


Behaviour of Bismuth containing Arsenic towards Nitric 
Acid, and the Preparation of Basic Bismuth Nitrate, free 
from Arsenic. By R. Scunemer (J. pr. Chem., 20, 418—434).— 
Many varieties of commercial bismuth contain a small quantity of 
arsenic, and in the ordinary process of preparing officinal bismuth sub- 


nitrate, the arsenic is incompletely eliminated. In dissolving metallic 
bismuth by aid of heat in strong nitric acid, the arsenic present is 
oxidised to arsenic acid, and combines with bismuth, forming bismuth 
arsenate, which is insoluble in a strong solution of bismuth nitrate, 
although more soluble in water. To oxidise the arsenic to arsenic acid, 
excess of acid must be employed, otherwise the oxidation is incomplete, 
and the arsenite of bismuth formed is not insoluble. The author there- 
fore recommends that 2 kilos. of bismuth should be treated with 10 
kilos. of hot nitric acid, and after solution, decanted from the sediment 
containing arsenic. On evaporation, the crystals of bismuth nitrate 
which separate are quite free from arsenic. W. R. 


Vapour-density of Stannous Chloride. By T. Carvery 
(Ber.,12, 1836—1837).—From the determinations of the vapour-density 
of stannous chloride (Ber., 12,1195), V. and C. Meyer attribute to it the 
molecular formula Sn,Cl, This the author shows is due to the tem- 
perature at which the determination was made, being too near the 
boiling point of stannous chloride (617—628°), as determined by 
Carleton-Williams and himself (this Journal, Trans., 1879, 563). 
This is probably the cause of the low numbers obtained by Rieth (Ber., 
3, 668), and not that the temperature had produced decomposition. 

Po. we 


Action of Phosphorus Pentachloride on Molybdic Anhy- 
dride. By A. Pivurti (Gazzetta, 9, 538—543). As Teclu (Annalen, 
188, 255) had obtained tungsten hexchloride by the action of phos- 
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phorus pentachloride on tungstic anhydride, according to the equa- 
tion WO; + 3PCl; = WCl, + 3POCI;, the author thought it pro- 
bable that molybdenum hexchloride might be obtained in the same 
way. Accordingly, a mixture of molybdic anhydride (1 mol.) with 
phosphorus pentachloride (3 mols.) was heated in a sealed tube at 
180° for about 5 hours. On cooling, the tube contained a reddish- 
brown liquid, and crystals of a dark green colour with metallic reflex. 
As these crystals were rapidly disintegrated on exposure to moist air, 
and became covered with a film of blue oxide, it was necessary to pour 
off the liquid in an atmosphere of dry carbonic anhydride, and subse- 
quently to dry the crystals in a current of the same gas; this was done 
without removing the crystals from the tube. When the whole of the 
liquid had been removed, the crystals were transferred to tubes also 
filled with carbonic anhydride, which were at once closed beforethe lamp. 
On analysis, the substance was found to contain molybdenum, phospho- 
rus, and chlorine in proportions corresponding with the formula, 
MoCl;.POCI;, so that it is a combination of molybdenum pentachlo- 
ride and phosphorus oxychloride. It is soluble in carbon bisulphide and 
phosphorus oxychloride, but insoluble in chloroform, ether, and ben- 
zene. When heated, it melts at 125—127°, and at 170° it enters into 
ebullition, and is decomposed, phosphorus oxychloride distilling over. 
When all the oxychloride has passed off and the residue is exposed to 
a higher temperature, magnificent black needles with metallic reflex 
sublime; these on analysis were found to be molybdenum penta- 
chloride, MoCl;. They melt at 170—175° (Debray, 185°). The liquid 
formed at the same time as the compound, MoC];.POCI;, was found to 
be phosphorus oxychloride containing chlorine in solution, so that the 
reaction which takes place may be expressed by the equation— 


2Mo0; + 6PCl; = 2(MoCl;.POCI;) + 4POCI, + Ch. 
C. E.-G. 


Mineralogical Chemistry. 


“ Explosion in a Coal Mine due to Carbonic Anhydride. By 
DetessE (Compt. rend., 89, 814—817).—On the 28th of July last, an 
explosion took place in a coal mine at Rochebelle (Gard) at a depth 
of 345 meters. There was no fire-damp in the mine, and no flame was 
produced by the explosion, but the mine was afterwards filled with 
choke-damp. The author accounts for it by supposing that the sul- 
phur of the iron pyrites contained in the coal, or existing in its neigh- 
bourhood, becoming oxidised to sulphuric acid, had attacked some 
layers of limestone beneath the coal, and the generated carbonic 
anhydride had found vent in the mine, producing the —€ . 

Analysis of Tetrahedrite from Huallanca, Peru. By W. J. 
Comstock (Am. J. Sci. [3], 17, 401).—The mineral caves of Huallanca 
are situated upon the eastern flank of the Peruvian Andes, at a height of 
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14,700 feet above the sea. The ores average 800 ounces of silver to 
the ton. The walls of the cavities are studded with crystals of tetra- 
hedrite, some of which are two inches long. A portion of one crystal 
(sp. gr. 4°7) gave the following results :— 


Sulphur. Atomic ratio. 
Oe nite ata 26°74. — oS... Ge 
9°06 3°56 ee 1785 y 2598 
I tie at 13°49 8°57 Me... Ge 
Piinas 3°86 0°57 Ag, ~~ a 
De i cuws 39°09 9°87 Cu... ‘3083 4567 
5°46 3°12 Fe... °0975 
2°14 1:06 Zn... °0330 
99°84, 26°75 


From these numbers is deduced the ratio— 


2528 R.S,; : ‘9134 RS or R,S; : 3°6 RS. 
J. M. H. M. 


Genesis of Cinnabar Deposits. By S. B. Curisty (Am. J. Sci. 
[3], 17, 453—463).—The ores of mercury have been generally re- 
garded as formed by sublimation. The author, however, considers 
that the facts already known and the results of his own experiments 
favour the theory that cinnabar has been deposited from solutions of 
alkaline carbonates containing alkaline sulphides. 

The following are the chief reasons adduced by the author in sup- 
port of this theory :— 

Cinnabar deposits are almost always found in metamorphic instead 
of in igneous rocks, and in immediate proximity to such substances as 
earthy carbonates, quartz, and bitumen, the presence of which cannot 
be explained on the sublimation hypothesis. On the other hand, the 
minerals which are associated with cinnabar in the ore-stuff—blende, 
galena, fahlore, iron pyrites, horn quicksilver, quartz, heavy spar, 
dolomite, spathic iron, gypsum, calespar, and magnetic iron pyrites— 
have all, excepting the last, been produced in the wet way by various 
experimenters. Cinnabar volatilises only at just below a red heat 
(500° C.) at ordinary pressures. Assuming the temperature of the 
earth to increase 1° C. for every 100 feet in depth, it would take a 
depth of nearly 50,000 feet to give this temperature. At New Alma- 
den, therefore, where the cinnabar crops out on the summit of a hill, 
we should have to assume an erosion of nearly nine miles and a-half 
of strata. Moreover, at such a depth the enormous pressure of super- 
incumbent strata would greatly raise the temperature of sublimation. 
Pfaff, for example, has shown that the increase of temperature due to 
internal heat can at no depth be great enough to convert water into 
steam. The cinnabar deposits themselves do not usually show the 
signs of true fissure veins, but are found irregularly disseminated in 
layers and impregnations. Mercury has been recognised as a con- 
stituent (although in very minute quantity) of at least one mineral 
water, that of the spring “du Rocher,” St. Nectaire-le-haut, Puy-de- 
Dome. It is well known that mercuric sulphide is soluble in solutions 
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of alkaline sulphides containing free alkali, and is reprecipitated when 
the solution is saturated with carbonic anhydride or sulphuretted 
hydrogen. When mercuric sulphide is slowly deposited from such 
solutions, cinnabar is formed, but when rapidly deposited, as by dilution, 
the black or amorphous modification is produced ; moreover, the black 
sulphide is changed into cinnabar by being heated with alkaline poly- 
sulphides. As free alkali is not known to exist in any natural mineral 
waters, the question still remains, from what solution has the cinnabar 
been deposited ? It occurred to the author that mercuric sulphide, 
although insoluble in alkaline sulphides under ordinary conditions in 
the absence of free alkali, might dissolve under pressure. Some black 
amorphous mercuric sulphide, heated in a sealed tube with a solution 
of potassium-hydrogen sulphide at 180° for five hours, at a pressure of 
180 lbs. to the square inch, was changed into a coherent mass of 
cinnabar crystals, recognisable by the naked eye, and closely resembling 
the crystals of native cinnabar. Similar experiments were made with 
other solutions, with the following results :—Solutions of sodium 
bicarbonate did not change the amorphous sulphide to cinnabar ; solu- 
tions of water-glass were equally powerless; but when sulphuretted 
hydrogen was passed through either of these solutions and the tubes 
were again heated in the digester, the transformation was complete. 
Polysulphide of potassium effected the change very rapidly and com- 
pletely. The presence of carbonic acid seemed to retard the formation 
without being able to prevent it. In all cases when the transforma- 
tion had taken place, the liquid would stain the skin deep black, as is 
usual when mercuric sulphide is dissolved in alkaline sulphides. 
Finally, the experiment was tried of heating mercuric sulphide 
with the New Almaden Vichy water, which contains considerable 
quantities of sodium bicarbonate and free carbonicacid. Sulphuretted 
hydrogen was passed into this water, and some black mercuric 
sulphide heated in the solution both at ordinary pressure and in 
the digester (pressure 140—150 lbs., temperature 180° C.). The 
sulphide, which was treated in the open air, was unchanged even when 
examined with the microscope, whilst that treated in the digester was 
brownish-red even to the naked eye, and when examined under the 


microscope proved to be in great part changed into erystals of cin- 
nabar. J. M. H. M. 


Emplectite. By F. R. W. Daw (Chem. News, 40, 225).—The 
author has recently discovered this mineral at the Aamdal copper 
mines in Norway. It gives on analysis :— 


Bi. 2) Cu. Ag. Pb. Ss. SiO). 
57°72 17:23 291 atrace 19°20 1°30 = 98°36 
The formula of this mineral would be CuS + Bi,8;. D. B. 


Artificial Laurite, and Platiniferous Iron. By H. Sr. Craire 
Devit_e and H. Depray (Compt. rend., 89, 587—592).—Wohler, a few 
years ago, succeeded in isolating a new mineral which he termed 
laurite, from the osmiridium of the platiniferous sands of Borneo; 
this mineral, which eventually proved to be ruthenium sulphide, was, 
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like osmiridium itself, insoluble in aqua regia. The authors have 
succeeded in preparing laurite artificially. A mixture of ruthenium 
and iron pyrites with a little borax is heated to bright redness during 
8 or 10 hours; the ruthenium is converted into sulphide, and dissolved 
by the molten ferrous sulphide. On treating the latter after cooling 
with hydrochloric acid, a mixture of the two sulphides of ruthenium is 
left undissolved : the one occurs as a black powder, soluble in nitric 
acid, with conversion into ruthenium sulphate ; the other, crystallised in 
cubes or regular octohedrons, has the metallic lustre and bluish colour 
of laurite ; it is insoluble in all acids and in aqua regia. 

Its analysis gave Ru = 63:0, S = 37-0 per cent. ; the formula RuS, 
requiring Ru = 61°9, S = 38:1 per cent. 

By igniting this sulphide in an earthen crucible to a temperature at 
which the crucible begins to soften, it is decomposed, with formation of 
crystallised metallic ruthenium. 

Platinum Sulphide.—Platinum melted with ten times its weight of 
pyrites and its own weight of borax, is converted into a sulphide which 
may be extracted from the ferrous sulphide by treatment with acids. 
It is of a grey colour, erystallised in needles, and wholly insoluble in 
aqua regia. It corresponds in composition with the monosulphide 
PtS, and not with the bisulphide as is the case with rutheniam. 

The foregoing mixture of platinum and iron sulphides when very 
strongly heated leaves, after the action of acids, a crystalline metallic 
substance, which is platinum containing about 11 per cent. of iron. 
This alloy, which resembles certain natural specimens of platiniferous 
iron both in percentage of iron and in many other characteristics, is 
soluble only in aque regia, and is so feebly magnetic, that it is only 
under the influence of a powerful electro-magnet that its magnetism 
can be detected at all. 

The absence of magnetic properties in native platiniferous iron 
was noticed by Berzelius, and it is now well known that ferroman- 
ganese containing 30 per cent. of iron has no appreciable action on 
the magnet. Artificial alloys of platinum containing as much as 17 to 
20 per “cent. of iron are, however, strongly magnetic, so that experi- 
ments are still wanting in order to determine the precise relations 
existing between the magnetic intensity of the alloy, and the percent- 
age of iron it may contain. J. W. 


Artificial Production of Oligist. By M. Corpora (Gazzetta, 9, 
452—455).—When the vapour of water and of sodium chloride is al- 
lowed to act slowly on pieces of Vesuvian lava at a very high tempera- 
ture, the author has found that the surface becomes covered with 
hematite, and that in some cases crystals of oligist are formed. The 
most favourable conditions for the production of the latter are attained 
when a small platinum crucible containing sodium chloride is placed 
at the bottom of a large earthen one, and covered with pieces of the 
lava. The crucible is then intensely heated for several days, whilst 
water is allowed to drop in slowly : under these circumstances, minute 
crystals of oligist are formed on the lava, and especially on those 
pieces which are most exposed to the action of the sodium chloride 
vapour. C. E. G. 
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The Mica Group. By C. Rammerspera (Ann. Phys. Chem. [2], 9, 
113—146).—This paper is the first instalment of a monograph on the 
group of silicates distinguished as micas, the author’s purpose being 
to embody the knowledge of the chemistry of micas which has been 
acquired since the publication of his Handbuch der Mineralchemie in 
1875. He considers that, in the classification of micas, the proper 
ground of division is to be found, not in their crystalline forms or 
optical properties, but in their chemical constitution. From this 
point of view the micas may be permanently divided into two great 

roups :— 
1. Micas which consist of silicates of aluminium and of univalent 
metals (to which last must also be added hydrogen). These are called 
the alkali-micas. 

2. Micas which, in addition to the above-named silicates, contain 
also silicates of bivalent metals (Mg, Fe, Ba, &c.). These are called, 
according to their composition, magnesia-, iron-, and baryta-micas. 

The alkali group of micas has three sub-divisions:—(A) soda- 
micas; (B) potash-micas; (C) lithia-micas. The analytical figures, 
atom-ratios, and notes of physical characteristics of members of these 
and of other groups are contained in the original paper. Here only 
the general formule which the author has assigned to each group will 
be given, M representing a univalent atom (Na, K, Li), R” a bivalent 
atom, and R” the sexvalent Al,, Fe,. It must be understood also 
that O may be replaced by F':. 

A. Soda-micas have‘ the formula 2(H,SiO,)(Na,Si0,)3(Al,Si;0,.), or 
M,AISi,0g. 

B. Potash-micas.—First division. Usually the formula is— 

(M,Si0,.A1,8i;0,2), or M.AISi,Ox. 
In most cases these have H: K = 2:1, but the proportion M : R™ 
= 2:1 is not invariable. To this division belong micas from Pontivy, 
Unionville, Lichfield, Ut6, Goshen (Mass.), Lane’s Mine, Lisens (Tyrol), 
Bengal, Horrsjéberg, East Indies, Ballygihen, Grindelwald, Easton 
(Pernsyl.), Ceux, Leinster, Glendalough, &c. The second division of 
the potash-micas is sub-divided into two series, the first of which con- 
tains micas from the Zillerthal, Royalston, Aschaffenburg, Broddbo 
near Fahlun, Soboth, Ochozk, and Ytterby (Sweden). Their general 
formula is 5(M,Si0;,R"Si,0,).(R” SiO) 
+ 3{5(M,Si0,.R,Si;0,2).(R’2Si0,) }, or MR’ RY; Si2O,s. 
The second series of the second division of the potash group are less 
basic than the first division. Their formula is— 
7(M,Si0,).2(R’’SiO;).6(R"Si,0,) + 7(M,Si0,)(2R”,8i0,)6(R™,Si,0,,), 
‘ or M,yR”.R,Si,,0¢3. 

C. The Inthia-micas.—These contain no hydrogen, and appear to 
consist of 1 mol. of orthosilicate with 3 mols. of bisilicate. The locaii- 
ties and formule are these :— 

Rozena; Paris: (M,SiO,.R*,Si;0;.) + 3(M,SiO;.R™Si,0,), 

« or MypR%,Si,6052. 
Juschakowa: {7(M,Si0,)6(R™,Si,0,.) } + 3{7(M2Si0;)6(R™Si,0,) }, 


or M,, Ri Si. 65° 
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In the second great division of the micas, the magnesia-micas con- 
taining nearly 30 per cent. of magnesia and little or no iron, are first 
considered. ‘The specimens referred to are from Rossie, St. Lawrence, 
N.Y.; Gouverneur, St. Lawrence, N.Y.; Jefferson Co., N.Y.; Edwards, 
St. Lawrence, N.Y.; Paragas, Finland; Pennsbury, Pennsyl.: and 
Ratnapura, Ceylon. The author hesitates whether to regard this 
group as consisting of 4 or of 3 mols. of orthosilicates with 1 mol. 
of bisilicate. He pronounces finally, however, for the latter view, as 
more closely representing the analyses. The most general formula of 
the group is My R'ssR™SiggOis5. 

Iron-magnesia- micas, Magnesia -iron -micas, and iron-micas, form 
another section of the groups discussed in the present paper, which 
contains, however, only the first division, viz., the 7ron-magnesia-micas. 
The specimens mentioned belonging to this first division are from 
Vesuvius; Morawitza; Tschebarkul, Siberia; Monzoni; Lake Baikal, 
Siberia; Mainland; Arendal; and Greenwood Furnace, Monroe, N.Y. 
All the micas of this section consist entirely of orothosilicates. The 
general formule for the numbers of the first division (iron-magnesia- 
micas) is— 

(M,Si0,),4(R”,SiO,) (R*,Si,0,2), or M2R’ RSI O46. 
R. R. 

Composition of Cymatolite from Goshen (Mass.). By A. A. 
JuLIEN (Am. J. Sei. [3], 17, 398).—A specimen identical in physical 
character with that found by Shephard in the granite veins of Hamp- 
shire Co., Mass., yielded the following results :— 


These numbers correspond with the formula— 
3H,0.3(Na),0.4A1,03.18Si0>. 

The author proposes to retain the name aglaite for this peculiarly 

brilliant and micaceous variety of cymatolite. J. M. H M. 


Associated Minerals contained in certain Trachytes from 
the Ravine of Riveau Grande, at Mont Dore. By F. Gounarp 
(Compt. rend., 89, 614—616).—In a memoir by Koch, Professor of 
Mineralogy at Klausenberg, on andesite from Mount Arany, and on 
the minerals asseciated therewith, two new specimens are described, 
namely, szaboite and pseudebrookite. One of these, szaboite, having 
been found by the author in a specimen of trachyte accidentally 
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picked up in the ravine of the Riveau Grande at Mont Dore, it was 
thought that a more careful investigation of the rocks of that locality 
might lead to the discovery of a similar association of minerals as. that 
described by Koch as emanating from Mont Arany. Without pre- 
tending to describe the situation and the exact circumstances under 
which they were eventually found, it will be sufficient to say that 
both minerals, szaboite and pseudobrookite, undoubtedly exist in the 
trachyte of the Riveau Grande, associated with tridymite, altered 
hornblende, and sometimes with breislakite. Szaboite has since been 
discovered by Lasaulx on the lava of Biancavilla, to the south of 
Etna. J. W 


The Lavas of the Volcanos of Ernici in the Valle del 
Sacco (Rome). By S. Specie (Gazzetta, 9, 393—395). These 
lavas are of a dark-grey colour, that from the volcano Giuliana having 
asp. gr. 2°5, and that of Pofi 2°81 at 15°. The analyses of the two 
lavas gave the following results :— 


SiO. P,0;. Al,O3. Fe,03. FeO. CaO. 
Giuliano .. 46°22 0°52 22°47 8:97 0°78 12°18 
47°59 0°51 18-02 6°44 119 11°66 
MgO. CuO. K,0. Na,O. CO, and H,0. 
Giuliano .. 3°35 0°30 5°42 1:02 0°56 
2°41 0-23 10°05 1°82 0°72 
C. E. G. 


A Meteorite which fell on January 31, 1879, at la Bécasse ; 
Commune of Dun-le-Poélier (Indre). By Davsriz (Compt. 
rend., 89, 597—598).—The fall of this meteorite was accompanied 
by a violent detonation, audible at a distance of 20 kilometers; its 
path was nearly vertical, and its velocity such that it embedded itself 
in the soil about 0°3 meter. It weighed 2°8 kilograms; in form it 
roughly resembled a pyramid with a square base, the angles being 
rounded off; the surface was covered with a black hard crust similar 
to that of other meteorites. The interior of the meteorite presented a 
tinely-grained structure and a clear grey colour, throughout which 
numerous metallic grains were distributed. The matrix was chiefly 
peridote and a bisilicate such as pyroxene or enstatite; the metallic 
portion consisted of nickeliferous iron and troilite. The meteorite 
consequently belongs to the group of sporadosiderites, and to the sub- 
group of oligosiderites, numerous representatives of which are known. 


J. W. 


Water of the Oberbrunnen, Flinsberg, Silesia. By T. 
Po.eck (Ber., 12, 1902—1906).—This spring yields about 1,000 
litres per hour; the water is clear, sparkling, and colourless, has a 
chalybeate taste, but no odour. Its temperature is 7°, that of the air 
being 14°5°. It has a slightly acid reaction, but after boiling its 
action is alkaline. 

Its analysis gave the following results. 

10 litres of the water contain :— 
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Sodium chloride 

Potassium chloride 

Potassium sulphate 

Sodium carbonate 

Lithium a 

Ammonium ,, 

Calcium 

Magnesium 

Tron 

Manganese 

Aluminium phosphate 00087 
0°3995 
00026 


Half-combined carbonic acid 


Free carbonic acid 25°429 grams corresponding to 13,229 c.c. 
at 7°. 

The following are also present, but in quantities too small to be 
weighed, viz., iodine, boric and arsenic acids, antimony, tin, nickel, 
bismuth, barium, and strontium. 

The aualysis of the ochre-sediment from the spring gave the follow- 
ing results :— 


Water (expelled at 120°) 32 15 per cent. 
Iron oxide 43°75 
Calcium carbonate 0°57 
Magnesium carbonate 0°30 
Barium sulphate 0-014 
Manganese 0°027 
Copper O15 

0°003 

0-003 

1°43 

3°16 
Titanic acid 3°13 
Insoluble residue, sand, &c 7°86 
Loss on ignition , — 
Aluminium (not estimated) 


Arsenic acid, antimony, and tin, are present, but in quantities too 
small to be weighed. 

These results are of interest, inasmuch as they show the presence in 
the water of this spring of constituents of the minerals which are 
found in the mountains in its neighbourhood, and also as one of the 
few instances we have of springs containing titanic acid. 
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Organic Chemistry. 


Halogen Derivatives of Ethane and Ethylene. By J. Denzzt 
(Ber., 12,2207—2208) .—Chlorpentabromethane, C,C1Brs, prepared by the 
action of bromine on chlorotribrom- and tetrabrom-ethane, is deposited 
from carbon bisulphide in crystals which melt, with decomposition, at 
170°. a-Dichlorotetrabromethane, CBr;.CBrCh, obtained by the action 
of bromine on @-dichlorodibromethane, forms colourless crystals, which 
evolve bromine at 175°, and melt with complete decomposition at 180°. 
Hexbromethane, C,Bre, pentabromethane, C,HBrs; (colourless crystals, 
m. p. 54°, b. p. 210°, under 300 mm. pressure), and tetrabromethane 
(b. p. 195° under 300 mm., and 225° under 732 mm. pressure), are 
derived from @-tribromethane. Unsymmetrical tribromethane has not 
yet been prepared. Chlorotribromethylene, C,ClBr;, from chlorotetra- 
bromethane, melts at 34°, and boils at 203—205° under 734 mm. 
pressure (comp. this Journal, 1879, Abst., 368). W. C. W. 


Action of Silver Cyanate on Isobutyl Iodide. By B. Brauner 
(Ber., 12, 1874—1877).—In a former communication, the author and 
Linnemann (Ber., 11, 1243) demonstrated that the product of the 
action of silver cyanate on isobutyl iodide, when treated with potash, 
yields both trimethylcarbinylamine and isobutylamine. When isobutyl 
iodide and silver cyanate react on one another in a vessel connected 
with a reversed condenser, a volatile liquid is first formed, which after- 
wards disappears, gaseous butylene and cyanic acid being given off. 
The products of this reaction when treated with soda give tertiary 
butylamine and a little isobutylamine. 

When isobutyl iodide is distilled repeatedly over fresh silver cyanate, 
tertiary butyl cyanate, CMe;.NCO, is obtained. It is a colourless 
liquid of aromatic odour, b. p. 85°5° (corr.), and sp. gr. 0°8676. The 
determination of its vapour-density gave 3°48, the calculated being 
3°42. With hydrochloric acid, it yields tertiary butylamine hydrochlo- 
ride, and by the action of water it is converted into the urea, 
(CMe;.NH).CO, m. p. 242°, which is also formed by the action of 
tertiary butylamine on the cyanate, whereas by isobutylamine the 
cyanate is converted into a urea of the formula, 


CMe;.NH.CO.NHCH,CHMe., 


m. p. 163°. Tertiary butyl cyanate, when heated at 180°, is resolved 
into butylene, cyanic acid, and cyanuric acid. 

In the residue from the distillation of isobutyl iodide over silver 
cyanate, solid isomerides of butyl cyanate and of cyanuric acid have 
been detected. 

Silver cyanate, when gently warmed with an excess of isobutyl 
iodide, yields a product which is converted into isobutylamine by the 
action of soda. When isobutyl iodide is distilled over silver cyanate 
mixed with sand, the reaction is less violent, and the chief product is 
isobutyl cyanate. P. P. B. 
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Constitutional Changes in the Molecule of the Isobutyl 
Group. By B. Brauner (Ber., 12, 1877—1879).—The author ex- 
plains the results described in the previous abstract by supposing that 
intramolecular change takes place at the commencement of the reac- 
tion as follows :— 


C(CH,),H.CH,I + AgN:C:0O = C(CH,),.N:0:0 + Agl. 


(2.) Another portion decomposes thus: C,H, + AgNCO = AgI + 
C,H, + HNCO. And finally both the cyanic acid and the butyl 
cyanide form solid polymerides. Pr. wm. 


Octyl Derivatives. By E. Eicuter (Ber., 12, 1879—1889).—In 
the preparation of the following octyl derivatives the author used the 
alcohol prepared from the oil of Heracleum sphondylium. 

Mercurie dioctyl, Hg(CsHy7)2, prepared from octyl iodide by the 
action of sodium-amalgam, is a clear, colourless, oily liquid, of 
feeble odour, producing slight headache. Its sp. gr. is 1°342 at 17°. 
It cannot be distilled, as it decomposes at 200° into dioctyl and mer- 
cury. It is insoluble in water, but soluble in alcohol, ether, and 
benzene. 

Mercuric octyliodide, Hg.CsH,,1—Obtained as a white silvery pre- 
cipitate on treating mercuric dioctyl with iodine and alcohol. 

Mercurie octylchloride, HgC,H,,Cl, formed as a white precipitate by 
the action of mercuric chloride on mercuric dioctyl. When this 
chloride is treated with moist silver oxide, mercuric octyl hydrate, 
Hg.C,H,,OH, is formed. It crystallises in beautiful yellow leaflets, 
m. p. 75°, is sparingly soluble in hot water, but abundantly in 
alcohol. Its solutions have an alkaline reaction, expel ammonia from 
its salts, and produce precipitates in solutions of ferric, aluminic, zinc, 
and copper salts. In the last case the precipitate is grey, and on 
boiling is reduced to copper. 

Dioctyl, (CsHi7)2, is prepared by the action of zinc on octyl iodide 
at 180°. On distilling the product, a liquid is obtained which, on 
cooling, solidifies to a crystalline mass (m. p. 14°, b. p. 277—279°). 
Its sp. gr. is 0°7438° at 15°. Its properties agree generally with those 
attributed to it by Zincke (Annalen, 152, 16) ; it appears, however, 
that some other compound is present, perhaps a smali quantity of 
dioctylene. 

Nitro-octane, C;H,,NO,.—This body was prepared by V. Meyer’s 
method (Annalen, 171, 23), viz., by the action of silver nitrite on octyl 
iodide ; the product of this reaction is a bright yellow liquid which, 
when distilled, yields two fractions, the first consisting of octyl nitrite 
(b. p. 171—180°), the second of nitro-octane, boiling at 205—212°. 
The latter with nitrous acid and alcoholic potash gives the reactions 
shown by Meyer to be characteristic for primary nitro-compounds. 

Octylnitrolic acid was obtained as a syrup by the action of nitrous 
acid on the nitrolic acid: when treated with sulphuric acid it gave 
octylic acid. 

Octylamine, CsH;;NH,.— This the author prepared by reducing the 
nitro-octane with iron filings and acetic acid; it has already been 
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obtained by Van Renesse, according to whom it unites with water, 
forming a crystalline compound, C,H,N + H,0. This compound, 
however, the author finds to be the carbonate, (C,H,,N),CO., as it 
gives off carbonic anhydride when heated with acid. 

Octyl nitrite, C5H;,O.NO, is prepared by passing nitrous acid into 
octyl alcohol, and heating in closed vessels at 100°. It boils at 
175—177° ; its sp. gr. is 0°862 at 17°. It is insoluble in water, but 
easily soluble in ether and alcohol. 

Octyl cyanide, C,H,,;CN.—Prepared in the usual manner from octyl 
iodide and potassium cyanide; it is a liquid boiling at 214—216°; its 
sp. gr. is 0°786 at 16°; is insoluble in water, but easily soluble in 
alcohol and ether. ie ef 


Fluoborethylene. By C. Counctzr (Ber., 12, 1967).—The 
formula, C,H;BFO,, ascribed by Landolph (Ber., 12, 1586) for fluobor- 
ethylene is incorrect, since it contains an odd number of perissad 
atoms. The formula, BF(OH).OC.H;, which also represents its con- 
stitution, agrees better, both with the mode of formation and with the 
reactions of the compound. 7 ©. 


Isotributylene. By A. Burterow (Ber., 12, 1482—1486).—Whilst 
trimethylcarbinol is formed as an intermediate product during the 
conversion of isobutylene into isodibutylene, tri-isobutylene is readily 
obtained at ordinary temperatures, and apparently without hydra- 
tion, when isobutylene is absorbed by a moderately cool mixture of 
5 parts of oil of vitriol and 1 part of water. The oily layer which 
separates yields pure isotributylene as a colourless mobile strongly 
refracting liquid, of b. p. 177°5—179° and sp. gr. 0°774 at 0°, 0°746 at 
50°. This hydrocarbon slowly absorbs oxygen when exposed to air or | 
when heated with it at 190°. Bromine combines with it energetically, 
but the product soon begins to evolve hydrobromic acid. It does not 
readily combine with haloid acids nor with sufficient hydrogen for 
saturation. By oxidation with chromic mixture at ordinary tempera- 
tures it yields carbonic, acetic, and trimethylacetic acids, acetone and 
indifferent oils, but principally a feebly acid body of the composition 
C,,H..0,. This is crystalline, insoluble in water, soluble in alcohol 
and ether, and distils unchanged at 266° (m. p. 66—70°). Although 
it can decompose carbonates in the cold, it is precipitated from its 
solutions in alkalis by carbonic anhydride, and its ammoniacal solution 
on evaporation over oil of vitriol leaves the free acid. The sodium salt 
has the composition 2(C,,H.,NaO,) + H,O0. Potassium and magnesium 
salts are also described. The alkaline compounds are decomposed by 
the carbonic acid of the atmosphere. They yield white precipitates 
with solutions of barium, strontium, calcium, lead and silver salts. 
The methyl salt boils at 217—220°, the ethyl salt at 227—230°. 

The indifferent oils above mentioned boil between 100 and 200°, 
and have all the characters of ketones. 

The experiments of Frl. Lermontoff (Ber., 11, 1255) tend to prove 
that isotributylene is a tertiary-butyl derivative of isodibutylene, pro- 
bably thus constituted :— 
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CH, : CMe,. CH.CMe, : CMe,. C(CMe;)2 : CMez. 


Tsobutylene. Isodibutylene. Isotributylene. 


i.e., it is unsymmetrical dimethyl-dikatabutylethylene, analogous to the 
hexylene (tetramethylethylene) corresponding with and convertible 
into pinacone (Paulow). Now, when pinacone is acted on by an acid, 
one of its methyl groups is transferred from one carbon atom to the 
other, producing a derivative (pinacolin) in which one carbon atom 
is united to three methyl groups. Admitting that a similar intramole- 
cular transposition takes place during the oxidation of isotributylene, 
the first product from it would be the pinacolin CH;.CO.CMe(CMes)», 
which would be further oxidised to methyl - dikatabutylacetic acid, 
CMe(CMe;)2.COOH, the crystalline acid descriked above. The inter- 
mediate pinacolin may be present amongst the oily neutral products 
of the reaction. It is also possible that part of the hydrocarbon may 
be oxidised without transposition, and, the splitting of the molecule 
taking place at the point of double union of carbon atoms, acetone and 
dikatabutyl-ketone would result, the first giving acetic acid, the second 
trimethylacetic acid, by further oxidation. 

If this theory be correct, the acid C,,H..O, should not be produced 
by oxidising isotributylene in neutral or alkaline solution, and the oxi- 
dation of other tetra-substituted ethylenes in acid solution should yield 
acids containing an atom less of carbou. Both anticipations have been 
confirmed. When isotributylene is oxidised with potassium permanga- 
nate, it yields only acetic and trimethacetic acids, together with indif- 
ferent oils, whilst tetramethylethylene by oxidation with chromic 


mixture gives acetone, acetic acid, and some trimethacetic acid. 

The conversion of isobutylene into isotributylene is probably brought 
about by successive hydrations and dehydrations, although these have 
not been demonstrated. Ch. B. 


The Hydrocarbon, C,,H,,, from Diamylene. By TvcoLzussorr 
(Ber., 12, 1486).—This hydrocarbon is not identical with terebene, 
as Bauer states, since it is not convertible into cymene and does not 
yield terephthalic acid by oxidation. Ch. B. 


Action of Ferro- and Ferri-cyanic Acidson Amines. By L. J. 
E1senBErG (Ber., 12, 2234).—Aniline ferrocyanide, 4{C,H;)N H..H,FeCy,, 
erystallises in white scales. The ferro- and ferri-cyanides of ortho- 
and meta-toluidine, acetamide, naphthylamine, and bromaniline were 


also prepared. w. G. W. 


On the Addition of Oxygen to Unsaturated Compounds. 
By L. Henry (Ber., 12, 1838—1844).—From tetrachlorethyl oxide, 
CCl,.CHCI.OEt (Ber., 4, 101 and 435), the compound CCl, : CCl.OEt 
(ibid., 11, 445 and 750: 5, 1054) has been obtained. This and the 
corresponding methyl derivative, CCl, : CCl.OMe, on exposure to the 
air give off hydrochloric acid, become moist, and are finally converted 
into oxalic acid. Pure dry oxygen unites with the oxy-derivatives of 
perchlorethylene, apparently forming an acid chloride of the consti- 
tution COCI.CCI,(OC,Hen+i1), which is therefore easily resolved into 
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oxalic acid. This compound is a dichloro-derivative of oxaloviny] 
chloride (ibid., 4, 598). 

The author also criticises the views of Demole (7bid:, 11, 315) and 
of Fittig (Annalen, 195, 176) upon the compounds formed by the ad- 
dition of oxygen to the haloid-derivatives of ethylene. The formation 
by these reactions of bodies exhibiting the properties of oxychlorides 
and bromides, COC] and COBr, and of analogous bodies by the action 
of heat on perchlorinated ether, the author considers to belong to the 
same elass. os: 

Preparation of Propylene Glycol from Glycerol. By A. 
BeLonousek (Ber., 12, 1872—1874).—According to Letts, the gum- 
like mass obtained by treating glycerol with sodium amalgam is 
sodium glycerate. This substance, when submitted to dry distilla- 
tion, yields as chief product a colourless liquid, most of which on frac- 
tionation passes over at 186—188°. The analysis and physical pro- 
perties of this liquid show it to be propylene glycol; it boils at 187° 
(cor.), its sp. gr. is 1°054 (Wurtz, 1:051), and the vapour-density 
2-68. When it is heated with hydrochloric acid the corresponding 
chlorohydrin is formed, which yields propylene oxide, b. p. 36°, by 
treatment with potash. 

This formation of propylene glycol from glycerol the author regards 
as uninfluenced by nascent hydrogen, laying particular stress on the 
formation of water. When glycerol is distilled with soda, propylene 
glycol is also formed, together with some acids and me «= 

P, FP. 

Some Properties of Glucose. By Prticor (Compt. rend., 89, 
918—922).—Saccharose, when treated with lime, gives a compound, 
but glucose yields glucate of calcium and tribasic glucate of calcium, 
coloured brown by melassic acid, a humus-like body. The author has 
succeeded in isolating a substance of the formula C,,.H.2.Oy, an isome- 
ride of saccharose, by the following process :—After boiling a solution 
of glucose and lime, and filtering to separate a brown precipitate, 
enough oxalic acid is added to throw down all the lime. After allow- 
ing the filtrate to stand for a long time, crystals separate and the 
adhering syrup is removed by means of blotting-paper. The crystals 
are dissolved in hot water, and the solution is decolorised by animal 
charcoal. On spontaneous evaporation, the new substance, to which 
the author has given the name saccharin, separates in bulky prisms. 
It may also be purified by dialysis. Another method is to add sub- 
acetate of lead to a neutral solution of calcium glucate and saccharine ; 
tribasic glucate of lead separates out, and the filtrate on addition of 
ammonia gives a deposit of a compound of saccharin and lead oxide, 
from which the former may be isolated by sulphuretted hydrogen or 
by sulphuric acid. 

Saccharin is not a sugar; it does not ferment; it has not a sweet 
taste, but a slightly bitter after-taste, recalling Glauber’s salt. It is 
sparingly soluble in cold water, but easily in hot water. It is partly 
volatile without decomposition; it is almost unattacked by nitric acid, 
and is dissolved by sulphuric acid without alteration. It reduces 
Fehling’s solution, but not until after prolonged ebullition. The 
author remarks in conclusion, that saccharin and glucic acid differ 
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from glucose only by elimination of water, and imagines the action of 
lime on glucose to be analogous to saponification. W. R. 


Remarks on the Saccharoses. By Brrtuenor (Compt. rend., 
89, 965—966).—The author draws attention to the close resemblance 
in crystalline form of the saccharine recently discovered by Peligot, 
and trehalose, the crystalline form and angles being nearly identical, 
although the stability is different, and the formula of trehalose shows 
it to be hydrated. He also offers some remarks on the relative sta- 
bility of the saccharoses under the action of dilute sulphuric acid. 

W. R. 

On Tunicin. By Francurmont (Compt. rend., 89, 755—756).— 
By the action of sulphuric acid on tunicin or animal cellulose, Berthe- 
lot, and lately Schafer, have obtained a sugar which the author on 
examination finds to be dextrose. The difference between animal and 
vegetable cellulose is to be attributed to a difference in the manner 
in which the groups CsH,O; are connected, and not to a difference in 


the individual groups. L. T. O’S. 


Calcination of Beetroot Molasses. By C. Vincenr (Compt. 
rend., 89, 788—790).—The author replies to Duvillier and Buisine’s 
remarks (ibid., 89, 48; this Journal, 36, 912), and confirms his 
previous statement that the basic products consist chiefly of ammonia 
and trimethylamine, the amount of dimethylamine being but small. 

L. T. O'S. 

Action of Cyanamide on Dimethylamine Hydrochloride. 
By P. Tararinorr (Compt. rend., 89, 608).—As methylguanidine is 
formed by the action of cyanamide on methylamine hydrochloride, so 
dimethylguanidine is formed by the action of the same substance on 
dimethylamine hydrochloride. An alcoholic solution of the two sub- 
stances is heated for several hours at 105—110°, the excess of di- 
methylamine is removed, and the dimethylguanidine separates in the 
form of the platinochloride.. Its analysis calculated accurately to 
the formula (C;H»N3.HCl),PtCk. J. W. 

Chloro-derivatives of Amines. By H. Kouuer (Ber., 12, 1869— 
1872).—Wurtz (Comp. rend., 11, 810) and Wilm (Ber., 8, 427) state 
that dichlorethylamine undergoes decomposition when kept; whilst 
Tscherniak (Ber., 9, 143) attributes this decomposition to impurities. 
The author has prepared dichlorethylamine according to the method 
proposed by the latter, and obtained it pure. After this preparation 
had stood some months in a stoppered bottle, the liquid had become 
solid, and amongst the products of decomposition the following were 
observed :—Hydrochloric acid, ammonium chloride, monethylamine 
hydrochloride, chloroform, acetonitril and acetic chloride. The for- 
mation of some of these compounds may be explained as follows :— 


(1.) CH,.CH,.NCl + H,O = CH;.COCIl + HCl. 
(2.) CH;.CH;.NCl, = CH;.ON + 2HCI. 

(3.) CH;.CH,.NCl, + 2HCl = CH;.CH,NH, + 2Ch. 

(4.) CH;.CH,.NCl + 3Cl = CClCH,.NH, + 3HCI. 

(5.) CCl.CH2NCl = CHCl, + CNCl + HCl. is ade 
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Ethylidenamine Silver Sulphate. By W. G. Mixrer (Am. J. 
Sci. [3], 17, 427—429).—In order to prepare this compound, alde- 
hyde-ammonia is dissolved in a small quantity of water, and silver 
sulphate, in the proportion of 1 molecule to 4 molecules of aldehyde- 
ammonia, is slowly added with constant agitation; after some hours, 
the small black residue is filtered off, and the filtrate is left to spon- 
taneous evaporation, when colourless transparent crystals separate, 
which give the aldehyde reaction strongly. At summer temperatures, 
tabular crystals, and at 10—15°, prismatic crystals, predominate. 

The tabular crystals, dried between blotting-paper, and then washed 
with alcohol and ether successively, gave on analysis results from 
which the author deduces the formula Ag.SO,(C.H,:NH),,3H,0, 
whilst the elongated crystals gave results agreeing with the formula 
Ag.SO,(C.H,: NH),,6H,O. Some crystals apparently of the same 
form as the tabular crystals, gave the formula, 


Ag,S0,(C,H, : NH);NH,,3H,0. 


Ethylidenamine silver sulphate is soluble in water, and yields alde- 
hyde when treated with acids. The hexhydrated salt loses water more 
readily in dry air than the trihydrated. J. M. H. M. 


Bases from Fusel Oil. By H. Scurérrer (Ber., 12, 1431— 
1432).—By agitating with hydrochloric acid that part of fusel oil 
(from beetroot molasses) which boils above 200°, the author has ex- 
tracted a mixture of basic bodies boiling between 180 and 230°. This 
appears to include at least two bases having the composition C,H,.N2 
and C,H.N2, respectively. The first of these forms a crystalline sul- 
phate, C,H,.N.(H,SO,)2. Their examination is not yet completed. 

Ch. B. 

Hydrazines of the Fatty Series. By E. Fiscuer (Annalen,199, 
281—325).—The substance of this paper has appeared in the Berichte 
from time to time and has been abstracted in this Journal. 


6-Chloropropaldehyde. By Krestownrxorr (Ber., 12, 1487— 
1488 ).—This aldehyde, formed by the union of hydrochloric acid with 
acrolein (Ber., 10, 1104), crystallises from alcohol in long thin 
colourless needles (m. p. 34°5—35°5°), which decompose on keeping; 
it is sparingly soluble in water, easily in alcohol and ether, and gives 
8-chloropropionic acid when oxidised with nitric acid of 1°4 sp. gr. 

By acting on acrolein with phosphoric chloride, Geuther believed 
that he had formed acrolein chloride, and a compound of dichloro- 
glycide and trichlorhydrin isomeric with it. The author, however, 
suspects that this so-called compound was in reality isotrichlorhydrin, 
produced by the successive reactions— 


CH, : CH.CHO + PCl; = CH, : CH.CHCI, + POC), 
CH, : CH.CHCl, + POC]; + 3H,O0 = CH.C1.CH,.CHCI, + 
H;PO, + 2HCl. 


He notes that the boiling point of this compound (144—148°) is 
lower than that of trichlorhydrin, agreeing with the law that the 
boiling points of all halogen derivatives of hydrocarbons, in which the 
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halogen atoms are united to one carbon atom, are lower than those of 
their isomerides. 
Dichloroglycide, he considers, is formed by separation of HCl from 
this isotrichlorhydrin— 
CH,Cl.CH,.CHC],—HCl = CH,C1.CH > CHCl, 


a decomposition which may be assumed to: take place in presence of 
certain bodies, although isotrichlorhydrin, when pure, may be dis- 
tilled unchanged. Geuther-and Reboul state that trichlorhydrin may 
be formed by addition of HCl to the isomeric dichloroglycides 
CH.Cl.CH : CHCl (b. p: 109°) and CH, > CC1.CH,Cl (b. p. 94°) ; but 
this is not in harmony with the law which regulates such syntheses, 
and requires confirmation. The author thinks that these chemists really 
had to do with two isomerides of trichlorhydrin, CH,C!.CH,.CHC), 
and CH;.CCl,.CH,Cl. Ch. B. 


8-Chlorobutyraldehyde. By Karernixorr (Ber., 12, 1488— 
1489).—This body is formed by the union of hydrochloric acid and 
crotonaldehyde. 

CH;.CH : CH.CHO + HCl = CH;.CHC1.CH,.CHO, 


and yields 8-chlorobutyric acid by oxidation with nitric acid (1-4 sp. gr.). 

From this the author infers that when addition of HCl to a mole- 
cule takes place, the chlorine unites with the atom of carbon most 
remote from the oxygenised group; whilst the reverse occurs when a 
halogen is introduced by substitution. This generalisation is con- 
tradicted by Hemilian’s observation that a-derivatives are chiefly pro- 
duced by the union of HBr and HI with solid crotonic acid; whilst 
Linnemann obtained 6-compounds alone by the action of haloid acids 
on acrylic acid. The author refers these different results to differences 


of temperature. Ch. B. 


Some Reactions of Acrolein and Glycerol. By Tawiiparorr 
(Ber., 12, 1487).—The author cannot confirm Alsberg’s statement, 
that triethylglycerol is produced by heating acrolein with absolute 
alcohol and acetic acid. When acted on by lime, glycerol yields ace- 
tone, a compound of the formula C,H,.0, boiling at 160°, and gases 
containing carbon, which are not absorbed by bromine. The author 
is studying the action of zinc chloride on glycerol. Ch. B. 


Oxidation of Formic Acid and Oxalic Acid by Ammoniacal 

Cupric Oxide. By P. Cazengvuve (Bull. Soc. Chim. [2], 32, 277— 
278).—The author gives the first results of a research into the oxida- 
tion of the acids of the acetic series by ammoniacal cupric oxide, a 
reagent which has already been employed by Loew for the oxidation of 
uric acid, creatinine, &c. 
_ Both formic and oxalic acids, when heated for five hours at 150° 
m sealed tubes with excess of ammoniacal cupric oxide, are com- 
pletely transformed into carbonic acid, the following equations being 
realised :-— 

H.COOH + 2CuH,0, + 2NH; = (NH,).CO; + Cu,0 + H,O. 


H.C.0, + 2CuH,0, + 4NH; 2(NH,).CO; + Cu,0 + H,0. 
s 2 
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If cupric oxide is not present in excess, part of the copper is ob- 
tained in the metallic state. J. M. H. M. 


Dry Distillation of Sodium Trichloracetate. By L. Henry 
(Ber., 12, 1844—1848).—According to the observations of Kolbe 
(Annalen, 49, 341), the salts of trichloracetic acid are resolved by 
distillation into chloride of the metal, carbonic oxide, and carbonic 
chloride. Besides these substances, the author has observed the for- 
mation of carbonic anhydride, trichloracetyl chloride, CCl;.COCI, and, 
as secondary products, trichloracetic acid and its anhydride. Carbon 
tetra- and hexa-chloride have also been isolated. P. F. &. 


Action of Aluminium Chloride on Acetic Chloride. By W. 
Wrwnocravorr (Ber., 12, 1486—1487).—One mol. aluminium chloride 
and 4 mols. of acetic chloride react when gently heated together, 
giving off 4 mols. of hydrochloric acid and forming a solid mass. The 
latter evolves 1 mol. of carbonic anhydride on treatment with water, 
and the distillate from the aqueous solution contains an oil lighter 
than water, which smells like acetone, and forms a crystalline com- 
pound with potassium bisulphide (bisulphite?). The investigation is 
being continued. Ch. B. 


Characteristic Reaction of Thioglycollic Acid. By R. 
AnpreEascu (Ber.,12, 1390—1392).—If a drop of dilute ferric chloride 
solution is added to a slightly acidified solution of a thioglycollate, a 
transient indigo-blue colour appears, and on adding ammonia in 
excess, the solution takes a deep violet-red colour, which becomes more 
intense on agitating it with air, oxygen being absorbed. The colour 
disappears on standing, but may be reproduced by shaking with air. 

If much ferric chloride is added in the first instance, and then 
ammonia in excess, the red colour at once appears. As before, it 
gradually fades, but may be recalled by agitating it with air. These 
colour-changes may be alternately produced many times, but they 
finally cease when the acid is completely destroyed, and all iron is 
then precipitated as sesquioxide. 

In this reaction, ammonium ferrid-thioglycollate, 


Fe” (S.CH».COONH,)s, 


is probably first formed. On standing, this is reduced to a colourless 
ferrous compound, part of the acid being at the same time oxidised. 
Contact with air reproduces the ferric compound, which again de- 
composes, these changes continuing until all the acid has been oxidised. 
Claesson (Annaien, 187, 120) has observed that the cupric salt of 
thioglycollic acid gradually decomposes into a cuprous salt. 

These reactions are not exhibited by the thiodiglycollic acid of 
Schultze and Wislicenus (Annalen, 146, 156). Ch. B. 


Decomposition of Thiohydantoin by Barium Hydrate. By 
R, Anpreascu (Ber., 12, 1385—1390).— When thiohydantoin and 
barium hydrate are boiled together in molecular proportion, decom- 


S Ba, 


S 

2 

position ensues; a precipitate of basic barium thioglycollate | 
coo” 
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falls, and the filtrate, when freed from barium by carbonic anhydride 
and evaporated, leaves an orange residue, from which dicyanamide 
may be extracted. The precipitate, when suspended in water and 
treated with carbonic anhydride, is converted into the soluble normal 
barium thioglycollate (HS.CH;,.COO),Ba; and a solution of the latter, 
treated with mercuric chloride as long as the precipitate formed is re- 
dissolved, yields the characteristic mercury salt, Hg(S.CH,.COOH),, 
described by Claesson. Thioglycollic acid was discovered by Carius 
(Annalen, 124, 43), and further studied by Heintz (ibid., 136, 223), 
Wislicenus (ibid., 146, 145), Claesson (ibid., 18'7, 113), and others. 
The author considers that dicyanamide is not directly formed from 
thiohydantoin, but is produced by the action of the alkali on cyan- 
amide. He represents the reaction as occurring in three stages, in the 
first of which barium thiohydantoinate is formed. This is subse- 
quently converted into barium cyamidoacetate by removal of H,S; and 
the latter finally decomposed into cyanamide and barium thioglycollate. 
NH.CH, 
(1.) Os | + baOH = NH,.CS.NH.CH;.COOba. 
NH.CO 


(2.) NH,.CS.NH.CH,.COOba + baOH = baSH + H,O + 
CN.NH.CH,.COOba. 


(3.) CN.NH.CH;.COOba + baSH = CN.NH, + baSCH;.COOba. 


This experiment explains why all attempts have failed to convert 
thiohydantoin into glycolyl-cyanamide by the action of alkalis. 
Ch. B. 

Spontaneous Oxidation of Nitrolactic Acid.’ By L. Henry 
(Ber., 12, 1837—1838).—Nitrolactic acid on keeping is resolved into 
oxalic and hydrocyanic acids and water, thus: CH;.CH(NO;).COOH 
= ©,0,H, + HCN + H,0. Light appears to influence this decom- 
position. ees 


Reduction of Carbon Dioxide by Phosphorus at the Ordi- 
nary Temperature. By A. R. Lerps (Ber., 12, 1834—1836).— 
The author has observed the formation of carbon oxide and small 
quantities of phosphoretted hydrogen when phosphorus partially 
covered with water stands for some time in an atmosphere of carbonic 
anhydride. He expresses the change by the equation, 6P + 5CO, + 
3H,O Se P.O; + P.O; a 2PH; + 5CO. P. P. B. 


Oxidation of Carbon Oxide by Moist Air in Presence of 
Phosphorus at the Ordinary Temperature. By A. R. Lexps 
(Ber., 12, 1836).—The author finds that carbon dioxide is formed 
when carbon oxide and air are allowed to stand in contact with moist 
phosphorus for some time. Py. F. @. 


Decomposition of Mesoxalic Acid by Sulphuretted Hydro- 
gen. By C. Boérrincer (Ber., 12, 1956—1958).—Thioglycollic and 
thiodiglycollic acids are obtained, together with a little oxalic acid, 
when sulphuretted hydrogen is passed for many hours through a 
dilute aqueous solution of mesoxalic acid previously treated with silver 
oxide, T. C. 
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Homoitaconic Acid. By Marxownikorr and KRreEstowniKorr 
(Ber., 12, 1489).—By adding sedium ethylate or methylate, dried at 
200°, to warm ethyl «-chloropropionate, the authors obtained alcohol, 
ethylic ethyllactate, and an ethereal salt which by saponification 
yielded a crystalline dibasic acid, C.H,O, (m. p. 170—171°). The 
ethereal salt is thus produced :— 

2CMeHC1.COOEt + 2EtONa = COOEt.CMe : CMe.CQOEt + 

2NaCl + 2EtOH. 


The acid is therefore unsaturated, and related to adipic acid as 
itaconic is to pyrotartric acid. Hitherto the authors have not succeeded 
in combining it either with halogens or with haloid acids. The acid 
may therefore contain a closed chain— 


CH,.CH.COOH 
a 
COOH.CH. CH. Ch. B. 


New Method of Preparing Thiodilactic Acid. By C. Bir. 
TINGER (Ber., 12, 1425—1426).—In his former papers (Annalen, 188 
and 196) the author described the preparation of thiodilactie acid 
from pyroracemic acid (by the action of silver oxide and hydrogen sul- 
phide), and from «-chloropropionic acid. He finds that it may also 
be obtained by treating pyroracemic acid in strongly aikaline solution 
with hydrogen sulphide for a long time. On acidifying, shaking with 


ether, dissolving the ethereal extract in water, and evaporating, the 
acid is obtained as an uncrystallisable bright-yellow syrup. Its 
identity was established by the analysis of its barium salt, and by 
converting it into thiolactic acid. Ch. B. 


Influence of Nitro- and Amido- Groups on a Sulphonic 
Group entering the Benzene Molecule. By J. Posr (Ber., 12, 
1460—1462).—It has already been observed by the author that the 
same bodies are produced by sulphating ortho- and para-amidophenol 
(Ber., 6, 397), and orthobromamidobenzene (ibid., 8, 1557), as by 
sulphating and subsequently reducing the corresponding nitro-deriva- 
tives. In each of these cases, the molecule contamed a negative group 
(OH or Br) besides the nitrogen group; but in experiments which the 
author has since made with nitro-amido- and diamido-benzenes (meta- 
and ortho-), in which the second radicle is positive, similar results 
were obtained, the same diamidobenzene-sulphonic acid being produced 
from corresponding nitro- and amido-compounds. These experiments, 
as well as others with corresponding phenols, are as yet incomplete. 

Hiibner explains these phenomena by supposing that when an 
amido-compound is sulphated, the NH, group, by its union with sul- 
phuric acid, acquires negative properties, and henceforth acts like a 
nitro-group. To test this theory the author has repeated the experi- 
ments of Meyer and Stiiber (Annalen, 165, 165) and of Limpricht 
(ibid., 17'7, 794). According to these, on sulphating either nitroben- 
zene or aniline, the three possible isomeric acids are produced, but one 
of them always predominates. By reducing the monosulphonic acid 
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most abundantly formed from nitrobenzene, an acid is obtained 
different from sulphanilic acid, the principal product from aniline. 
Sulphanilic acid, on the other hand, corresponds to Limpricht’s 6-nitro- 
benzenesulphonic acid, produced in relatively small quantity from nitro- 
benzene. The author completely confirms these results. He finds 
that nitrobenzene yields 78°6 per cent. of a-nitrobenzenesulphonic acid, 
whilst aniline yields 55°2 per cent. of sulphanilic acid. The acids 
were prepared and purified by well-known methods. 

Hiibner’s theory, although not contradicted by these results, is not 
confirmed by them. Ch. B. 


Compounds of Benzotrichloride with Phenol and Tertiary 
Aromatic Bases. By O. Dorsner (Ber., 12, 1462—1468).—In his 
first communication on this subject (Ber., 11, 1236), the author de- 
scribed the remarkable colouring matters produced by the action of 
benzotrichloride, C;H;.CCl,, on phenols and tertiary aromatic bases, and 
concluded that they are all of the same type, i.e., derivatives of tri- 
phenylmethane or of its homologues. Malachite-green, C..H.,N2, for 
example (the basic colouring matters are all green) is formed by the 
union of 1 mol. of benzotrichloride and 2 mols. of dimethylaniline with 
elimination of 3 mols. of HCl. Here the author seeks to ascertain the 
constitution of the red colouring matter from phenols, benzawrin. 

When 1 mol. of benzotrichloride and 2 mols. of phenol are gently 
heated in an open dish, streams of hydrochloric acid are evolved. The 
reaction being completed on the water-bath, the red mass is freed from 
phenol by steam, and heated repeatedly with hydrogen-sodium sulphite 
solution, which dissolves out the red colouring matter, leaving a pale 
tenacious resin. By boiling the solution with hydrochloric acid, the 
colouring matter is precipitated in hard, metallic, red crusts. It is 
slightly soluble in water, easily in alcohol, ether, and glacial acetic 
acid, less easily in benzene. It forms violet-red solutions in alkalis, 
which become colourless on exposure to air. The colour of these 
alkaline solutions cannot be fixed, but the free compound dyes a 
golden-yellow. It melts a little above 100°, and decomposes at a 
higher temperature. 

Since the colouring matter could not be obtained in a crystalline 
form, it was reduced in alcoholic solution with zinc and hydrochloric 
acid. A crystalline leuco-compound, insoluble in water, but crystal- 
lisable from alcohol, was thus obtained. It forms brilliant pale-yellow 
needles, which dissolve without colour in alkalis and are reprecipitated 
by acids. It is easily soluble in alcohol, ether, and acetic acid. It has 
the composition C,,H,.O., and is therefore formed from the colouring 
matter C,,.H,,O, by fixation of two atoms of hydrogen. Heated above 
its. melting point in contact with air, it becomes red-coloured, and then 
yields fuchsin-coloured solutions with alkalis. Potassium dichromate 
and acetic acid partially oxidise it to the original colouring matter ; 
but potassium ferricyanide converts it into a body like cedriret, insoluble 
in alkalis. The relation between the colouring matter and its leuco- 
compound is the same as that between malachite-green and its leuco- 
compound, or between rosolic and leucorosolic acids. Although the 
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number of OH groups in the molecule of the leuco-compound has not 

been determined, the latter doubtless has the constitution— 
C.H;.CH(C.H,.0OH),. 

It will probably be formed by the action of benzal-chloride or benz- 


aldehyde on phenol. 

The colouring matter combines directly with acetic anhydride on 
heating, producing a colourless body, C\jyHyO2 + Ac,O (m. p. 119°), 
which is slightly decomposed by boiling with water, slowly by alkalis, 
but rapidly by strong oil of vitriol. Fusing potash decomposes it, with 
evolution of benzene. On dissolving the fused mass in water, and 
acidifying, crystals of Staedel’s dihydroxybenzophenone, CO(C,H,.0H), 
(Annalen, 194, 335), are obtained. This body has also been obtained 
by the decomposition of auwrin (Ber., 11, 1348), and of phenolphthalein 
(ebid., 11, 1299). From the filtrate parahydroxybenzoic acid and phenol 
may be extracted. The decompositions are represented by the equa- 
tions :— 

C..H,,0, + H;0 = C,3HO3 + C,H, 
C,5H\402 + 2H.O cae C,H,O, + C,H,O + C.H,. 


Reviewing these facts, the author concludes that the colouring 
matter is produced according to the equation— 


C,H;Cl,; + 2C,;H,O = C,,H,,02 + 3HCl, 


and that it and its acetyl compound have the constitutions— 


C,H,OH O,H,.0H. 
C,H:. C CoH, and C,.H;.C C.H,.0.Ac, 
o-— O.Ac 


also assigned to them by Graebe and Caro (Ber., 11,1351). Triphenyl- 
methane and the leuco-compounds of malachite-green and of the 


phenol colouring matter are thus related :— 
CPhH(C,H;)2. CPhH(C;,H;NMe.).. CPhH(C,H,.0H),. 


The colouring matters are anhydrides of similar derivatives of tri- 
phenyl carbinol— 


C,H; C;H,N Me, C,H,.OH 
Ph.C< C,H; Ph.C C,H,NMe Ph.C< C,H,.0'H: 
_ OHHiCH, ‘(OH 
Benzo-trichloride seems also capable of reacting with only two 
molecules of benzene in presence of metallic chlorides, producing only 
triphenylmethane in small quantity, but no tetraphenylmethane. 
Ch. B. 
Separation of Orthoxylene from its Isomerides. By 
Wrostewsky (Ber., 12, 1487).—This is effected by means of its 
acetyl-derivative. No details are given of the method. Ch. B. 


Aniline Dithionate. By Matrscuewsxy (Ber., 12, 1487).—This 
salt is formed by mixing aqueous solutions of aniline sulphate and 
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barium dithionate. It may be precipitated by ether from an alcoholic 
(98 per cent.) solution in almost colourless needles, which resinify and 
become brown on exposure to air, giving off sulphurous anhydride. 
It is soluble in water and alcohol, but not in ether. At 74° it decom- 
poses, without melting, into aniline sulphate and sulphurous anhy- 
dride. Ch. B. 


Amines Corresponding with a-Toluic Alcohol. By P. Spica 
(Gazzetta, 9, 555—569).—Benzy] chloride, prepared from toluene and 
boiling at 227—230°, when dissolved in alcohol and treated with zinc 
and hydrochloric acid at a gentle heat is very slowly reduced, ten days 
being required for the completion of the reaction when 10 grams of 
the cyanide is employed. After removal of the alcohol by evapora- 
tion, the product is mixed with excess of soda, and the bases thus set 
free are extracted with ether in the usual way. On agitating the 
ethereal solution with dilute hydrochloric acid, white micaceous 
plates make their appearance in the ether; these are identical in 
every respect with the diphenylethylamine hydrochloride— 


(Ph.CH,CH,),.NH.HCl, 


described by Fileti and Piccini (this Journal, 36, 922, and Gaz., 9, 
294), the crystals melt at 260° if the temperature be slowly raised, 
but at 265° if heated quickly. The platinochloride forms yellow crys- 
tals, moderately soluble in water. The dilute acid separated from the 
supernatant layer of ether, and evaporated to dryness, leaves a crys- 
talline residue, a portion of which is soluble in absolute alcohol, and 
a portion insoluble, the latter being ammonium chloride. By evapo- 
rating the alcoholic solution, treating the hydrochlorides with soda and 
ether, and the ethereal solution with hydrochloric acid, a further 
portion of the diphenylethylamine hydrochloride may be separated, 
and by a long series of fractionations on the residues, small quantities 
of two other hydrochlorides may be isolated, the one melting at 217°, 
and identical with Fileti’s monophenylethylamine hydrochloride— 


Ph.CH,.CH2.NH2.HCl 


(this Journal, 36, 719, and Gaz., 8, 446), whilst the other (m.p. 137— 
138°) is triphenylethylamine hydrochloride (Ph.CH;.CH,);N.HCl. It 
crystallises in long slender iridescent needles, sparingly soluble in 
water, easily in alcohol or chloroform, moderately in benzene, and but 
very slightly in ether. By spontaneous evaporation of its solution in 
dilute alcohol, it is sometimes obtained in long, hard, transparent 
prisms, which probably contain water of crystallisation, as they effloresce 
in a vacuum. 

From these results, it is evident that the reaction is not merely the 
simple one expressed by the equation Ph.CH,.CH + 2N, = 
Ph.CH;.CH,.NH:, but that the phenylethylamine as soon as it is 
formed takes part in the reaction, thus— 


Ph.CH,.CH:.NH, + Ph.CH,.CN + 2H, = (Ph.CH,.CH,).NH +NH;, 


and that the diphenylethylamine then yields triphenylamine by a 
similar reaction. 


oi1io 
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When the oily product, obtained on passing hydrogen sulphide for 
some time through an alcoholic solution of benzyl chloride and adding 
water, is reduced with zinc and sulphuric acid and treated exactly in 
the manner previously described for benzyl cyanide, the hydro- 
chlorides of mono- and di-phenylethylamine are formed besides some 
ammonium hydrochloride, but no triphenylethylamine salt. The fact 
that the tertiary amine is not formed in this reaction may be explained 
by a consideration of the different manner in which the nitrogen and 
carbon in the thioamide (produced by the action of the hydrogen sul- 
phide on the nitrile), and in the nitrile are united thus : —cCin, and 
—C:N. With the thioamide the action of the nascent hydrogen 
tends to produce the monamine Ph.CH,.O@ Ni , by displacement of 

2 
the sulphur by hydrogen, and it is not improbable that the presence of 
the small quantity of diphenylethylamine observed is due to un- 
altered benzyl cyanide in the crude thioamide. 

Monophenylethylamine, Ph.CH2.CH2.NH:, obtained by the decompo- 
sition of the hydrochloride with potash and extraction with ether, is a 
colourless liquid somewhat lighter than water, and boiling at 193° 
under a pressure of 757°8 mm. (corr. to 0°). It is easily soluble in 
alcohol or ether, and sparingly in water, to which it communicates a 
strongly alkaline reaction. The free base rapidly absorbs carbonic 
anhydride from the air, and becomes converted into a crystalline mass 
of the carbonate. Bernthsen (Annalen, 184, 307) states that the 
base crystallises in small plates, but it is not improbable that it was 
really the carbonate which he was examining. 

Diphenylethylamine, (Ph.CH,CH.)2NH, is a colourless liquid 
(b.p. 335—337° at 603 mm.), somewhat heavier than water. It is 
soluble in alcohol and in ether, but only very sparingly in water. It 
combines readily with acids, but does not appear to absorb carbonic 
anhydride from the air. 

Triphenylethylamine, (Ph.CH,.CH,)3;N, is an oily body, soluble in 
ether, alcohol, and chloroform, but almost insoluble in water. The 
quantity obtained was too small to determine its boiling point. 

Monophenylethylcarbamide, NH,.CO.NH(CH;.CH2Ph), prepared by 
mixing hot solutions of potassium cyanate and monophenylethylamine 
hydrochloride and boiling for a few minutes, crystallises from its alco- 
holic solution in long flat prisms (m.p. 112°). It is very soluble in 
alcohol and in hot water, moderately so in cold water. 

B-Diphenylethylcarbamide, NH2.CO.N(CH2.CH,Ph),., obtained from 
diphenylethylamine hydrochloride in a similar manner to the corre- 
sponding monophenyl compounds, crystallises from boiling water in 
tufts of long slender prisms (m.p. 108—109°). It is easily soluble in 
alcohol and in hot water, sparingly soluble in cold water. 

The corresponding thiocarbamides were also prepared, but the 
quantities of material at the author’s disposal were too small to 
enable him to examine them carefully. C. E. G. 


Ethyl Derivatives of Phenylhydrazine. By EH. Fiscuer and 
W. Eunrnarp (Annalen, 199, 325—332).—The mixture of volatile 


ORGANIC CHEMISTRY. 243 


bases which are produced, together with diethylphenylazonium 
bromide, Ph.N,H,Et,Br, by the action of ethyl bromide on phenyl- 
hydrazine contains symmetrical and unsymmetrical ethylpheny]l- 
hydrazine, and a series of more highly ethylated derivatives. 

In order to isolate the symmetrical ethylphenylhydrazine or 
hydrazo-phenylethyl, the following process was adopted :—Ethyl 
bromide and phenylhydrazine are heated together in a flask pro- 
vided with an upright condenser until the mixture solidifies; the 
product is dissolved in water, and the excess of ethyl bromide distilled 
off. A small quantity of soda is added and thesolution extracted with 
ether. On the addition of a concentrated solution of soda to the alka- 
line liquid, diethylphenylazonium bromide is deposited as a white 
crystalline mass. The ethereal extract is evaporated to dryness, and 
the unaltered phenylhydrazine removed from the residue by treat- 
ment with strong hydrochloric acid. After the addition of soda to the 
filtrate, it is shaken up with ether and an excess of yellow mercuric 
oxide is added to the ethereal solution. This reagent converts the 
unsymmetrical ethylphenylhydrazine into a non-volatile tetrazone, 
and the symmetrical into a volatile azo-compound, PhN: NEt. After 
treatment with dilute (6per cent.) hydrochloric acid, the ethereal liquid 
is evaporated, when diethylphenyltetrazone, PhEtN.N : N.NEtPh, is 
deposited in white monoclinic prisms, m.p. 108°. The mother-liquor 
is warmed with dilute sulphuric acid (to decompose any tetrazone con- 
tained in it), diluted with water, and extracted with ether. 

By distilling in a current of steam the residue which is left on 
evaporating the ether, azophenylethyl, PhN,Et, is obtained. The first 
portion of the distillate is pure, the later portion must be purified 
by treatment with dilute acids. The azo-compound is a pale yellow 
oil lighter than water. It boils between 175 and 185° with partial 
decomposition, and decomposes slowly on exposure to the air. Itis freely 
soluble in alcohol, ether, and benzene, and in concentrated acids, and 
is rapidly attacked by reducing agents. By the action of sodium 
amalgam on the alcoholic solution, it yields hydrazophenylethyl, 
Ph.NH.NH.Et, which may be extracted with ether after diluting the 
mixture with water. The crude product is purified by precipitation as 
the acid oxalate, C.H,.N>.C.H.O,. 

By decomposing the oxalate with an alkali, the free base is obtained 
as a colourless oil, soluble in alcohol, ether, and benzene. It distils 
without decomposition. Fehling’s solution, mercuric oxide, nitrous 
acid, and even exposure to the atmosphere convert it into the azo- 
compound. It is decomposed by the action of zinc and acetic acid, 
forming ethylamine and aniline. 

Oxidation of Phenylhydrazine by Mercuric Oxide.—In the decompo- 
sition of phenylhydrazine by Fehling’s solution, nitrogen, benzene, 
and aniline are formed (Ann., 190, 101); if mercuric oxide is substi- 
tuted as the oxidising agent considerable quantities of mercury 
diphenyl are produced in addition to the above products of decomposi- 
tion. Four grams of mercury diphenyl were obtained from 10 grams 
of the base. W. C. W. 


Synthesis of Substituted Guanidines. By E. Ertenmeyer 
(Ber., 12, 1984—1985).—A claim of priority. 
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Orthotoluidine-Guanidines and their Cyanogen-Derivatives. 
By F. Bercer (Ber., 12, 1854—1860).—Di-orthotolylthiocarbamide, 
CS(NH.C,H;)2, was prepared by acting with carbon bisulphide on an 
alcoholic solution of orthotoluidine in presence of an alkali. It is 
insoluble in ether and water, but dissolves freely in hot benzene, 
acetic acid, and alcohol, from which it crystallises in long needles. 
The author finds its melting point to be 158° (uncor.), and not 165° as 
stated by Girard (Ber., 5, 985). 

Diorthotolylguanidine, NH : C(NH.C,H;)., is obtained by the action 
of lead acetate on an alkaline solution of the above carbamide, ammonia 
gas being at the same time passed into the solution. On adding alkalis 
to the hydrochloric acid solution, a white curdy precipitate is thrown 
down, which, after crystallisation from alcohol, melts at 179°. It forms 
well crystallised salts, and a platinochloride, (C,;Hi,N,.HCl)PtCh, 
which is of a bright yellow powder, insoluble in the ordinary solvents. 

Dicyanodiorthotolylqguanidine, NH :C(NHC;H,), + 2CN, is obtained 
by passing cyanogen into the ethereal solution of the above guanidine ; 
it separates out in small, needle-shaped crystals ; easily soluble in alco- 
hol and benzene: when heated, it becomes brown at 160°, and melts 
at 173°5—174:5° to a dark brown resinous mass. 

CO 


ae 
Diorthotolylowalylguanidine, NH: ne | , is formed when 
NMe.C,H,CO 
hydrochloric acid is added to the dicyanogen compound; it separates 
out in greenish flocks, which, when crystallised from alcohol, form 
long, white branching needles, m.p. 206—207°5°. Ammonia is formed 
at the same time. By boiling the alcoholic solution with concentrated 
hydrochloric acid, it is converted into diorthotolylparabanic acid, 
C,,HuN2O03; it crystallises from alcohol in small white, branching 
needles, m.p. 202°5—203'5°. It is insoluble in water, sparingly in cold, 
but more soluble in hot alcohol, soluble in glacial acetic acid and 
carbon bisulphide, from the last solution it separates needles united in 
rosette-like groups. From an examination of the mother-liquors, it 
appears that ammonia, oxalic acid, and diorthotolylguanidine are 
formed. 

Triorthotolylguanidine, (CsH,Me.NH).C : N.C;H,Me, obtained by treat- 
ing an alcoholic solution of diorthotolylthiocarbamide with lead oxide 
in presence of orthotoluidine. It crystallises from alcohol in leaflets, 
or microscopic prisms, melting at 130—131°. Its platinochloride, 
(C22H»:N;HC1),PtCh, is a bright yellow, fine powder ; and from alcohol 
it crystallises in tufts of prisms. 

The a-dicyano-derivative, C,,H,,.N; + 2CN, has been obtained from 
the triorthotolylguanidine by evaporating its ethereal solutions, as a 
crust consisting of rounded masses formed of yellow needles, m.p. 141°; 
when treated with hydrochloric acid, it yields triorthotolylovalylguanidine, 
C..H.,N;02, crystallising in yellow rhombie plates, m.p. 179°. In the 
preparation of this body, the formation of scarlet needles was observed, 
the nature of which is doubtful, but they may be the hydrochloride of 
8-dicyantriorthotolylguanidine. This oxalyl-derivative, when boiled 
with hydrochloric acid for a long time, yields the diorthotolylpara- 
banic acid. 
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By heating orthotoluidine hydrochloride with cyanamide in sealed 
tubes at 100° for some hours, diorthotolylearbamide is obtained ; it is 
insoluble in ether and water, and but sparingly in hot alcohol, from 
which it separates in light violet coloured needles, m.p. 252° (uncorr.). 
It is identical with the body obtained by Lachmann (Ber., 12, 1350), 
by the decomposition of diocyanorthotolylchloride. By continued 
action of potash at 150—160° it is resolved into carbonic anhydride 
and orthotoluidine. 

In conclusion, the author states that the dinaphthylthiocarbamide 
described by Delbos (Annalen, 64, 371) and Schiff (J. pr. Chem., '70, 
271, and 71, 109), melts at 197—198° (uncorr.), and is sparingly 
soluble in hot alcohol and hot glacial acetic acid. The attempts to pre- 
pare guanidine derivatives from this compound have not been successful. 


ee *® 


Carbamides Derived from the Isomeric Toluidines. By J. 
Cosack (Ber., 12, 1449—1450).—The following have been prepared by 
the author :— 

Paratolylearbamide, CO(NH.)NH.C,H,, from potassium cyanate and 
paratoluidine hydrochloride. Crystallises in thick needles; m. p. 172°. 
Already prepared by Sell (Annalen, 126, 158). 

Metatolylcarbamide, prepared in a similar manner, crystallises from 
water in plates; m. p. 142°. 

Metaditolylearbamide, CO(NH.C,H,)2, from metatoluidine and ethyl 
chlorocarbonate, 2C;H;.NH, + COCIEt = CO(NH.C,;H,), + EtOH 
+ HCl; crystallises from hot alcohol in brilliant colourless needles ; 
m. p. 217°. 

Onthotolylurethane, CO(OEt)NH.C,H,, from orthotoluidine and ethyl 
chlorocarbonate. Crystallises from light petroleum in colourless tables ; 


m. p. 42°. Described by Lachmann and by Merz (Ber., 6, 444). 
Ch. B. 


Action of Oxalic Acid on Carbazol. By W. Surpa (Ber. 12, 
1403—1406).—When carbazol is fused with ten to twelve times its 
weight of oxalic acid, the mixture becomes intensely blue; and by 
washing it with hot water and benzene, and extracting with hot alcohol, 
a blue substance may be obtained in microscopic crystals which show 
a coppery lustre when rubbed. This body has the composition 
C,;sH,NO, and is formed according to the equation—- 


C;,H,N + C,H20, = C,;H,NO + CO, + H,0. 


It is insoluble in water, benzene, and petroleum ether, but soluble in 
alcohol and glacial acetic acid. Its solution in alcohol is precipitated 
by platinic chloride. Alkalis dissolve it, forming colourless solutions. 
Cold sulphuric acid also dissolves it: nitric acid colours it. brown, and 
on heating dissolves it with carmine-red colour. Nitrous anhydride 
throws down a green precipitate from its solution in acetic acid. 

Judging by its reactions and mode of formation, this body is best 
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regarded as an internal anhydride of orthamidophenylbenzoic acid, 
C,H,.CO 


| | . Under the influence of various reagents it assimilates the 
C,.Hy.NH 
elements of water, giving derivatives of the acid, 


NH,.C,H,.C;H,.COOH. 


Thus alcohol precipitates the salt C,;HyNO.K from its solution 

in potash. Bromine converts it into a derivative, C;;H,Br;NO,, and 

warm nitric acid converts it into a mixture of a dinitro- and a tetra- 

nitro -compound, C,,;H,(NO.).NO, and C,,;H;(NO,.)sNO,. Acetic 

anhydride, however, converts it into an insoluble compound, 
C,;H,AcNO. 


When separated from its alkaline compounds, this body again 
parts with the elements of water just as isatic acid passes into isatin 
when set free from its salts. Ch. B. 


Bromoxyl Derivatives of Benzene. By R. Benepixt (Annalen, 
199, 127—138).—Tribromophenol bromide, CsH.Br;.OBr, is obtained 
by the action of excess of bromine-water on a dilute aqueous solution 
of phenol or salicylic acid (1 in 1,000) as a heavy yellow precipitate. 
As itis decomposed by alcohol, it must be purified by recrystallisation 
from boiling chloroform or carbon bisulphide. In this way, it is 
obtained in lustrous lemon-coloured plates which melt at 118° and 
decompose at 125°. The crystals are insoluble in ether and in water, 
they undergo no change on boiling with ammonia or with fixed alkalis. 
Tribromophenol bromide is converted into bromopicrin and picric acid 
by boiling with nitric acid, and is changed into tribromophenol by the 
action of warm alcohol. Tribromophenol is also produced when tri- 
bromophenol bromide is treated with tin and hydrochloric acid. Tri- 
bromophenol bromide dissolves in aniline with liberation of heat: on 
pouring the product of the reaction into a dilute solution of soda, and 
extracting with ether, tribromaniline is obtained, and tribromophenol 
remains in the alkaline aqueous solution. Tribromophenol bromide 
is transformed into tetrabromophenol (m. p. 109°) when heated with 
sulphuric acid. By the action of heat alone, the phenol bromide 
loses an atom of bromine and leaves a resinous-looking substance 
which is probably hexabromophenoquinone, C,Br,;H:0.0C,Br;H., but 
has not yet been obtained in the pure state. The author also points 
out that the chemical properties of pentabromoresorcinol may be best 
explained by the assumption that this substance is tribromoresorcinol 
bromide, C;Br;H(OBr),. W. C. W. 


Products of the Oxidation of the Ethers of Thymol. By F. 
Paterno and F. Canzoneri (Gazzetta, 9, 455—462). This paper gives 
the results obtained on treating the methyl and ethyl ethers of natural 
and of artificial thymol with dilute nitric acid. 

When the methyl ether of natural thymol, C;H;Me(C,H;).OMe, is 
digested with dilute nitric acid (1: 4) for several days, it is converted 
into a colourless crystalline substance which on analysis was found to 


be a methoxynitrotoluic acid, C;H,(NO.)Me(MeO).COOH. It forms 
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very slender needles (m. p. 173—175°), very soluble in alcohol, ether, 
or benzene. Its barium salt may be obtained in straw-coloured crystals 
containing 2 mols. H,O. Besides this, small quantities of methyl- 
metahomosalicylic and methoxyterephthalic acids seem to be formed. 
The corresponding ethyl compound of thymol (b.p. 227°8 at 756°7 mm.), 
when oxidised in a similar manner, yields ethoxynitrotoluic acid in long 
silky needles (m. p. 161—162°), ethowytoluic acid, C);H;Me(EtO).COOH 
in minute quantity, and a third acid melting at 252—253°, and having 
all the characters of ethoxyterephthalic acid. From these experiments, 
taken in conjunction with the known difficulty of oxidising thymol by 
means of chromic mixture (Gazzetta, 5, 13), it would seem that the 
action of nitric acid first produces a nitro-derivative, which, being 
more easily oxidisable, is converted into the methoxy- or ethoxy- 
nitrotoluic acid. 

The methyl ether of artificial camphothymol, when treated with dilute 
nitric acid in the manner above described, yields methoxyterephthalic 
acid, CsH3(MeO)(COOH),. It is a white crystalline powder consist- 
ing of minute prisms (m. p. 274—275°), only very sparingly soluble 
even in boiling water, but easily in alcohol: it is probably identical 
with Schall’s acid (Ber.,,12, 828). The ethyl ether of camphothymol, 
CsH;Me(C;H;).OEt, prepared by treating the thymol with ethyl iodide 
and alcoholic potash in the usual way, is a eolourless, transparent 
liquid of aromatic odour, and lighter than water. Its boiling point at 
656°58 mm. is 228°° (corr.), being almost identical with that of the 
corresponding derivative from natural thymol. When oxidised it 
yields ethowyterephthalie acid in stellate clusters of minute white 
crystals. The acid melts at 253—254°, is almost insoluble in cold 
water, very sparingly soluble in ether or benzene, and but moderately 
soluble in alcohol. 

It would seem that the synthetical thymol is more readily oxidised 
than the natural, and from this the author infers that in the synthetical 
camphothymol [CH; : OCH; : C;H; = 1: 2: 4], whilst in the natural 
thymol it is [CH, : OCH, : C;H; = 1: 3:4]. Attention is also drawn 
to the fact that the melting points of the methoxy-acids is higher than 
that of the corresponding ethowy-acids. C. E. G. 


Formula of Quinhydrone. By R. Nrerzki (Ber., 12, 1978—1983). 
—A reply to Wichelhaus’s remarks (Ber., 12, 1500) ona previous com- 
munication of the author. The latter still maintains the correctness 
of his formula, C;2H»O,, for quinhydrone, and of his method for 
determining the amount of sulphurous acid necessary to convert a 
given weight of quinhydrone into hydroquinone, and thus settling the 
formula of the former compound. From an application of the same 
process to phenoquinone, he concludes that the latter is C,,H,,O,. From 
these facts it would appear that quinone can unite with 2 mols. of a 
monatomic, or 1 mol. of a diatomic phenol. This is confirmed by the 
formation of a compound of quinone when resorcin and quinone in 
equal molecules are dissolved in warm benzene; if an excess of either 
be present it remains unacted on. Resoquinone, Cy2H O,, consists of 
almost black, dark red needles (m. p. about 90°); it is moderately 
soluble in alcohol and water, but less easily in cold benzene. 


~ @ 
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Amidomethylenecatechols. By O. Huessu (Annalen, 199; 341 
—343).—Amidomethylenecatechol hydrochloride, C;H;(NH:,)O2, is ob- 
tained in white crystals freely soluble in water and in alcohol, by 
the action of tin and hydrochloric acid on nitromethylenecatechol 
or on nitropiperonylic acid. In the latter case the following reaction 
takes place :-—C,H,;(NO,)O, + 3H, = C;H;(NH.)O, _ 2H.O a CO.. 
The aqueous solution of the hydrochloride gives a cherry-red colora- 
tion with ferric chloride, a precipitate and a blue coloration with excess 
of silver nitrate, and a purple coloration with chloride of gold. Plati- 
num chloride throws down a pale-yellow crystalline precipitate. 

The free base is an oily liquid soluble in ether, alcohol, and chloro- 
form. The oxalate and sulphate form needle-shaped crystals soluble 
in water. 

The dinitromethylenecatechol, obtained as a bye-product in the 
nitration of piperonylic acid (Ann., 199, 75), yields a diamido-deriva- 
tive on reduction. The hydrochloride of this base crystallises in white 
plates, which dissolve in strong sulphuric acid; on the addition of 
water the solution is coloured blue. ,; 

The aqueous solution of the hydrochloride is coloured green by 
ferric chloride, and reddish-brown by platinum chloride. The free 
base has not been obtained in the pure state. W. C. W. 


Behaviour of Hematoxylin on Destructive Distillation. By 
R. Meyer (Ber., 12, 1892—1393).—Baeyer has already pointed out 
the analogy between gallein (the phthalein of pyrogallol) and the 
colouring matters brasilin and hematoxylin. The composition of 
brasilin, C,.H,,O;, and the fact that on destructive distillation it yields 
resorcinol, without a trace of pyrogallul, would point to its being a 
resorcinol-succinein isomeric with that artificially prepared by Baeyer. 
Hematoxylin, C\¢H,,O., may then be a mixed succinein of pyrogallol 
and resorcinol ; and the author has found that on destructive distilla- 
tion it actually yields a mixture of these two phenols, easily recognised 
and separated as gallein and fluorescein. This view of the constitu- 
tion of the two colouring matters does not account for the existence 
of the hexacetyl-hematoxylin described by Reim, and the tetracetyl- 
brasilin described by Liebermann and Burg. Both bodies require 
further examination. Ch. B. 


Methylpyrogallol Acid and the Formation of Pittacal. By 
A. W. Hormann (Ber., 12, 1371—1385).—From former experiments 
(Ber., 11, 329 and 1455) the author concluded that the colouring 
matters cedriret and pittacal, discovered by Reichenbach, were both 
derivatives of the dimethyl ether of pyrogallol. Pittacal, he found, 
was formed when the crude liquid dimethyl pyrogallate from beech- 
wood tar was heated with caustic alkali and carbon sesquichloride. 
The two latter reagents when heated together yield oxalic acid, and it 
was therefore conjectured that pittacal was formed by the action of 
this acid on the pyrogallate, just as rosolic acid is formed by heating 
oxalic acid with phenol. Pittacal has in fact the composition of a 
hexamethoxylated rosolic acid, C,,H;(OMe),O;; and this view of its 
constitution harmonises with the observations of Liebermann (Ber., 9, 
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334), who describes it under the name Fupittone. It has since been 
observed by the author, however, that neither of the two dimethyl- 
pyrogallic ethers extracted from beech-wood tar (by a process not yet 
published) yields any trace of pittacal by the above process. He also 
found that the crude ether when mixed with alkali and exposed to air, 
or better, heated in contact with it, yielded the blue colouring matter 
without the addition of any carbonaceous substance. The formation 
of pittacal must therefore be due to the presence of some third sub- 
stance contained in the crude ether, which, bearing in mind the origin 
of rosaniline from aniline and toluidine, he suspected to be a homo- 
logue. Since this body could not be isolated by fractional distillation, 
the crude ether was treated with benzoic chloride, and the benzoyl 
compounds separated by crystallisation. He thus obtained the benzoyl 
derivatives of the dimethyl ethers of pyrogallol and propylpyrogallol, 
and finally a body melting at 118—119°, which, when decomposed by 
potash, yielded benzoic acid and dimethylmethyl pyrogallate, 


C,H.Me(OMe).,0H, 


melting at 36° and boiling at 265°. Its constitution was proved by 
its yielding a dibrominated derivative (m. p. 126°) and the above- 
mentioned benzoyl derivative, CsH.Me(OMe),.0Bz (m. p. 118°). By 
heating with concentrated hydrochloric acid at 150—160°, it is re- 
solved into methyl chloride and methylpyrogallol, C,;H,Me(OH));. 
This body (m. p. 129°) is soluble in water and volatilises unchanged. 
It bears a strong resemblance to ordinary pyrogallol, its alkaline solu- 
tion turning brown on exposure to air. 

The sodium derivatives of dimethyl pyrogallate and dimethyl 
methylpyrogallate are best obtained by adding soda to their alcoholic 
solutions. Separately, they may be heated in air without forming a 
trace of pittacal; but if a mixture of the two with excess of soda is 
heated, pittacal is formed, sometimes to the extent of 10 per cent. by 
weight of the mixed ethers. On treating it with water, the mass dis- 
solves forming a deep indigo-blue solution. On adding hydrochloric 
acid the solution becomes carmine-red, and deposits a resinous mass 
which when purified furnishes eupittonic acid (pittacal) in beautiful 
crystals. The pittacal may also be extracted from the acidified solu- 
tion with boiling benzene, unaltered pyrogallate having been first 
removed by agitation with ether, The quantity of colouring matter 
formed is not increased by the addition of oxidising agents, chiefly on 
account of the extreme ease with which these convert dimethyl pyro- 
gallate into cedriret. The reaction may be thus represented— 


20.HO; + CyHi20; = C.5H2»0, + 3H2, 
and may be compared with that by which rosaniline is produeed— 
2C,H,N + C,H,N a C,oHi,N3 + 38H2. 


In the former case the oxygen necessary to remove hydrogen is 
derived from the atmosphere, as may be proved by attempting to con- 
duct the reaction out of contact with air. 

Kupittonic acid appears to be bibasic. Salts of it with the alkaline 
and alkaline-earthy metals, ammonium, copper, nickel, cobalt, lead 
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and zinc, have been prepared. The alkaline salts are blue with green 
reflexion. The ammonium compound is decomposed when its solu- 
tion is boiled, and after a time crystals of pittacal are deposited. 

In virtue of the deep blue colour of the alkaline compounds of 
pittacal, paper steeped in a solution of it and dried, furnishes an ex- 
ceedingly sensitive test for free alkalis. Unfortunately concentrated 
hydrochloric acid also colours it blue. 

When boiled with acetic anhydride, eupittonic acid yields a yellow 
diacetyl-derivative, which strangely enough is insoluble in alkalis, 
although its molecule ought still to contain four hydroxyl groups. 

The triamine C,.;H..N;0,.H,O, previously described (loc. cit.), is ob- 
tained with surprising ease from eupittonic acid. Its salts give pure 
blue solutions and might be used as dyes. 

A homologue of eupittonic acid, C2,H;,0, (which was not analysed), 
was prepared by heating diethyl pyrogallate and dimethyl methylpyro- 
gallate with soda. 

It differs from its prototype in being soluble in ether and less easily 
crystallisable, and in the less stability of its ammonium compound. 
It also forms a triamine when heated with ammonia, probably a 
dimethowxyl-tetrethoxyl-pararosaniline, 


C,H, (OMe).(OEt).N;.H.0. 
The salts of this base are blue. Ch. B. 


Ethylene Ether of Pyrogallol. By G. Macarti (Ber., 12, 1860 
—1863).—This ether is prepared by heating 2 mols. pyrogallol, 3 mols. 
ethylene bromide, and 6 mols, potash with ethyl alcohol at 100° for 
15—20 hours: the ether is obtained from the product by acidifying 
with hydrochloric acid and extracting with ether. The ethereal extract 
on rectification yielded the monethylene pyrogallate, as a colourless, 
heavy, strongly refractive liquid of a burning taste, and having the 
odour of beech-wood tar; it boils at 267°. 

Its analysis and vapour-density determination show its formula to 
be CsH;(OH) *O,: C,H, It resembles the phenols in its properties, 
forming crystalline compounds with alkalis, benzoic chloride, and 
bromine. 7 

The benzoyl compound, C,H,O;Bz, is a white crystalline substance, 
easily soluble in boiling alcohol and ether (m. p, 109°). The bromo- 
— crystallises from glacial acetic acid in transparent tables 
(m. p, 67°). 

ik eel which is insoluble in alkalis, is formed at the same 
time as the ethylene ether; it is soluble in alcohol and ether, and from 
the former is obtained in ill-defined crystals (m. p. 83°). It appears 
to have the composition C,)H,,0;Br. 

Monethylene pyrogallate is easily oxidised by ferric chloride and 
potassium dichromate ; the oxidation-product is, however, apparently 
not uniform in composition. It is not dissolved but blackened by sul- 
phuric acid, and therefore differs from the class of compounds to which 
cedriret belongs. 

By the oxidation of diphenol, C,;,H,(OH), (m. p. 270°) with potas- 
sium dichromate and acetic acid, a compound is obtained which dis- 
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solves in sulphuric acid, forming a beautiful blue solution, a character- 
istic property of cedriret. The author is engaged with the further 
study of this reaction. x. &. @. 


Nitrocuminaldehyde and its Derivatives. Part II. By E. 
LippMANN and W. Srrecker (Wien Akad. Ber., 78, 570—572).—With 
a view of obtaining a nitrocuminaldehyde in which the NO, should 
take the place of hydrogen in a fatty group, similar to the two isome- 
rides, C;H;(NO,).COH and C,H;.C.(NO.)OH, previously obtained by 
the nitration of benzaldehyde, the latter of which yields benzoic and 
nitrie acids on oxidation, the authors have prepared pure cuminalde- 
hyde from the commercial article by treatment with hydrogen 
sodium and sulphite, &c. It boils at 217° (corr. 222°), and may be 
nitrated by dropping it into a cooled mixture of nitric and sulphuric 
acids, and subsequently washing with soda solution ; a crystalline body 
is thus obtained, together with an oil, easily removable by alcohol, 
in which the crystals are insoluble. 

The crystalline substance is a nitrocuminaldehyde, 


C.H,(C;H,) (NO,).COH, 


and gives a compound with sodium hydrogen sulphite, after separa- 
tion, from which it forms sulphur-yellow crystals melting at 54°, and 
exhibiting a tendency to remain liquid after fusion. 

According to Ditscheiner the crystals are doubly oblique prisms. 

On oxidation with chromic mixture, a nitrocuminic acid is formed 
(m. p. 158°), identical with the acid obtained by nitration of cuminic 
acid, CsH3(NO.)(C;H;).COOH, and probably it crystallises in oblique 
prisms— 


a:b:¢ = 1°57133 : 1 : 1:26742. 


On reduction, it gives an amido-acid forming a hydrochloride iden- 
tical with the one described by Cahours (Annalen, 109, 10). 

As a mixture of two amido-acids was obtained by Paternd and Fileti 
(Gazzetta, 5, 383) by reduction of nitrocuminic acid, the authors 
intend to examine the reaction more carefully to ascertain if the nitra- 
tion products from the aldehyde contain two isomerides. 

W. R. H. 


Fittica’s Nitrobenzoic Acids. By C. Boprwice (Ber., 12, 1983 
1984).—The author has examined the physical properties of the four 
nitrobenzoic acids described by Fittica (J. pr. Chem., 1878, 184). 

The acid (m. p. 127°) separates from solution in acetone as an un- 
stable a-modification of the meta-acid (m. p. 142°). This a-modifica- 
tion forms monosymmetrical crystals (m. p. 141°). 

The meta-acid on crystallisation from a mixture of alcohol and ether 
or from acetone, gives an unstable B-modification and a stable y-modi- 
fication, both of which are monosymmetrical. 

The nitro-acid (m. p. 136°) on crystallisation from acetone gives the 
stable y-modification of the meta-acid. The lemon-yellow acid (m. p. 
142°) under similar circumstances is converted into the unstable 
8-modification. 

The ethers of the meta-acid (m. p. 142°), of the acid m. p. 127°, 
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and of the lemon-yellow acid (m. p. 142°), are identical as regards 
their physical properties. 

Measurements of the above crystals are given. =. &. 


Xylic Acid, its Preparation and Derivatives. By E. Apor 
and F. Merer (Ber., 12, 1968—1971).—The most ready method for 
preparing xylic acid [COOH : CH; : CH; = 1: 2: 4] (m. p. 126°, b. p. 
267°, bar..727 mm.) is by passing a current of carbon oxychloride into 
pure [1:3] xylene in presence of an excess of aluminium chloride, and 
occasionally heating to 100°, thus: —C,H,Me, + COC], = C;,H;Me2.COCI 
+ HCl. The chloride thus produced gives the acid on decomposition 
with water. The barium, calcium, ammonium, and silver salts were 
prepared and described. 

Xylylic chloride, CsH;Me,.COCI is obtained by treating the acid with 
phosphorus pentachloride. It is a colourless liquid (b. p. 235°), 
which on cooling ecrystallises in needles (m. p. 25°). 

Xylylamide, C,H;Me,.ON H2, was prepared by triturating the preced- 
ing compound with ammonium carbonate. It is almost insoluble in 
cold water, and separates from the hot solution in needles (m. p. 181°), 
which are very soluble in alcohol. After sublimation it melts at 179°. 
This amide is a very stable body, not being decomposed by soda even 
on boiling ; it is, however, readily acted on by hydrechloric acid with 
reproduction of xylic acid. It dissolves in acids, forming somewhat 
unstable salts. The anilide, obtained by adding the chloride gradually 
to aniline, consists of crystals (m. p. 138), which are but sparingly 
soluble even in hot water, but more easily in alcohol. On boiling 
with hydrochloric acid, it is partially decomposed. = @ 


Parahydroxyphenylacetic Acid. By H. Satkowsxr (Ber., 12, 
1438—1441).—Amongst the putrefaction products of horn, the author 
and his brother (Ber., 12, 648) found a hydroryphenylacetic acid different 
from those previously known. This acid now proves to be identical 
with hydroxyphenylacetic acid, obtained synthetically by the author 
in the following way :—Phenylacetic acid is nitrated, the isomeric 
para- and ortho-nitro-compounds formed (Radziszewski, ibid., 2, 207, 
and 3, 648) are reduced, and the amido-acids separated by Baeyer’s 
method (ibid., 11, 583). The paramidophenylacetic acid (which has 
already been described by Radziszewski) was easily converted into the 
hydroxy-acid by boiling with potassium nitrite and dilute sulphuric acid. 

Parahydroxyphenylacetic acid crystallises in brittle, flat, prismatic 
needles (m. p. 148°), which are very soluble in water, alcohol, and 
ether, and may be volatilised unchanged. With ferric chloride it 
gives a grey-violet colour, rapidly changing to dirty green. Its ammo- 
nium salt is soluble and crystallisable; its solution gives no precipitate 
with zinc, cadmium, or cupric sulphates. The silver salt is soluble in, 
and crystallisable from, boiling water. Lead and calcium salts have 
also been prepared. The ethyl salt is an oily liquid; by heating it 
with ethyl iodide and potash, and saponifying, ethoxyphenylacetic acid 
has been obtained (m. p. &8°). 

Parahydroxyphenylacetic acid yields paracresol when distilled with 
soda-lime. It is produced during the putrefaction of serum albumin 
as well as of horn. Ch. B. 
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Paramethoxyphenylcinnamic Acid and Methoxystilbene. 
By A. Oatratoro (Gazzetta, 9, 533—537).—On heating a mixture 
of 17 parts of anisaldehyde with 20 of sodium phenylacetate and 70 of 
acetic anhydride for 8 hours at.150° a crystalline mass is obtained, 
which, after being boiled with water, is treated with excess of solution 
of sodium carbonate; this leaves undissolved a small quantity of 
methoxystilbene, whilst the filtered solution, after being twice washed 
with ether, yields a precipitate of paramethoxyphenyleinnamic acid, 
OMe.C,Hy.CH.CPh.COOH, on addition of hydrochloric acid. It may 
readily be purified by crystallisation from boiling absolute alcohol, 
when it is deposited in hard yellowish prisms if the solution is not too 
concentrated. The acid is but moderately soluble in ether, and only 
very sparingly in water, as are also the greater number of its salts. 
Although it is dissolved but slowly by sodium carbonate solution, 
ammonia and solutions of potash or soda dissolve it readily. Heated 
with a hot saturated solution of barium hydroxide, it yields the barium 
salt, but at the same time a portion of the acid loses the elements of 
carbonic anhydride and becomes converted into methoxystilbene. Its 
acid properties are relatively feeble, the ammonium and barium salts 
being decomposed by a current of carbonic anhydride. The acid melts 
at 188—189°, but at a somewhat higher temperature it is decomposed, 
splitting up sharply into carbonic anhydride and methoxystilbene, 
which distils over. 

Methoxystilbene, OMe.C,Hy.CH:CPh, which, as just stated, may be 
readily prepared by distilling the methoxyphenylcinnamic acid, is 
insoluble in water, but dissolves easily in ether and in hot alcohol, 
crystallising out in exceedingly thin micaceous scales (m. p. 136°). 
From its constitution and formula, it will be seen that this compound 
is the methyl ether of a phenolic compound, which may be termed 
stilbophenol. 

As no reaction takes place between benzaldehyde, eadmium para- 
toluate and acetic anhydride, it would seem necessary that the acid 
should contain the group CH,.COOH, as is the case with all the acids 
which have yielded successful results hitherto. The author hopes to 
be able to definitively establish this hypothesis by further experiments. 

C. E. G. 

Metaisatic Acid (Metamidophenylglyoxylic Acid). By L. 
Ciaisen and ©. M. Tuompson (Ber., 12, 1942—1948).—This is an 
account of the application of the reaction (Ber., 12, 350) by which 
nitrobenzoic acid was converted into isatin, to the corresponding 
meta-compound. Metanitrobenzoic chloride was first prepared from 
metanitrobenzoic acid by heating the latter with an equivalent quan- 
tity of phosphorus pentachloride and distilling off the phosphorus oxy- 
chloride formed. Metanitrobenzoic chloride thus obtained crystallises 
in brilliant rhombic pyramids (m. p. 33°, b. p. 184°, under a pressure 
of about 50—55 mm.), and on distillation over silver cyanide yields 
the corresponding cyanide as a thick yellow liquid (b. p. 231° under a 
pressure of about 145 mm.) which does not solidify at —17°. This 
dissolves in concentrated potash with formation of potassium nitro- 
benzoate and potassium cyanide. On long standing in contact with 
strong hydrochloric acid, it is converted into a mixture of metaisat- 
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amide, C,H,(CO.CO.NH,).NO, (1:3), and nitrobenzoic acid. The 
former consists of white or slightly yellow prisms (m. p. 152°), 
sparingly soluble in cold water, only moderately in ether, but easily 
soluble in alcohol, chloroform, benzene, and boiling water. 

Meta-isatic acid, C,Hy.(CO.COOH).NO, = [1:3] was obtained 
from the above amido-acid in the usual way. It crystallises in prisms 
(m. p. 78°, with previous intumescence at about 65°), and like phenyl- 
glyoxylic acid gives, when treated with benzene and sulphuric acid, 
an intense carmine and afterwards a violet-red colour, but is charac- 
terised (and also its salts) by a far more bitter taste. The potassium, 
barium, (C;H,NO;).Ba + H,0, silver, and ethyl salts were prepared. 
Meta-isatic acid was converted into the corresponding amido-acid, 
C,;H,(CO.COOH).NH;, by reducing the alkaline solution of the acid 
with ferrous sulphate. It is a strong acid and crystallises in colour- 
less prisms and needles, which, when heated, are first discoloured 
and afterwards partially melt at 270—280°, and are not completely 
volatile at 300°. It is sparingly soluble in cold, but more easily in hot 
water, and is practically insoluble in alcohol, ether, benzene, and chloro- 
form. The barium and silver salts were prepared. The hydrochloride, 
C,.H,(CO.COOH).NH;.HCl, forms groups of prisms, and gives with 
platinic chloride a precipitate of the platinochloride. a. &. 

Formation of Hydroparacoumaric Acid from Tyrosine. By 
E. Baumann (Ber., 12, 1450—1454).—In conjunction with Brieger, the 
author has already shown (Zeit. Phys. Chem., 1, 60) that paracresol 
and a little common phenol are produced during the putrefaction of 
albumin, The former is in all probability a decomposition-product of 
tyrosine, which Weyl has proved to yield these phenols by putrefac- 
tion (Ber., 12, 354). The author has also proved that paracresol, 
when administered to dogs, appears in the urine partly as para- 
hydroxybenzoic acid (Zeit. Phys. Chem., 3, 250) chiefly as paracre- 
solsulphonic acid (<bid., 1, 244). Parahydroxybenzoic acid is decom- 
posed er by digestion (ibid., 3, 250), wholly by putrefaction 

(ibid., 1, 60) into phenol and carbonic anhydride. To establish the 
pst between phenol and tyrosine, it only remained then to 
trace the changes by which paracresol is produced from it. 

Six grams of pure tyrosine were mixed with five liters of water and 
a little putrefying pancreas and exposed to air for two days in an incu- 
bator. The tyrosine had then been completely dissolved, and by con- 
centrating the filtered liquid, acidifying with sulphuric acid and ex- 
tracting with ether, hydroparacoumarve acid was obtained. This change 
is evidently of the same kind as the formation of succinic acid from 
aspartic acid by fermentation, and furnishes an additional proof that 
tyrosine belongs to the paracresol series (Barth, Annalen, 136, 110; 
152, 96; and 163, 296), although Barth failed to obtain it syn- 
thetically. 

From fresh concentrated urine also, ether extracts an acid which 
gives Plugge’s phenol-reaction (Zeit. Anal. Chem., 1872, 173), and 
after this has been removed and the urine boiled with hydrochloric 
acid as long as phenol is given off, a similar acid may again be ex- 
tracted by ether. These acids are probably identical with, or related 
to, hydroparacoumaric acid. 
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The series of phenol-derivatives obtained by the putrefaction of albu- 
min (tyrosine) has been rendered complete by the author’s discovery 
(Ber., 12, 1438) of parahydroxyphenylacetic acid amongst the products 
from putrefying horn. 

The several stages of the conversion of tyrosine into phenol may be 
thus represented :— 

C,H,,NO; + H, = C,H,,0; + NH. 
Tyrosine. Hydropara- 
coumaric acid. 
C,Hi03 = C,H,)O + CO,. 
Para-ethyl- 
phenol. 
C,H,,O + O; = C.H,0O; + H.O. 
Parahydroxy- 
phenylacetic acid. 
C.H,O; = C;H,O + CO. 
Paracresol. 
C,H,0 + O; = C,;H,O; + HO. 
Parahydroxy- 
benzoic acid. 
C,H,0; — C,;H,O + COQ,. 
Phenol. 


Of these bodies, paraethylphenol and parahydroxybenzoic acid alone 
have not been traced directly to albumin or tyrosin. 

Such a series of changes is quite in accordance with Hoppe-Seyler’s 
theory of fermentation and its connection with vital processes (Pfluiger’s 
Arch., 12,1). Similar oxidations and reductions have been effected by 
Tiemann in the protocatechuic series (Ber., 11, 659). Ch. B. 


Californian Orcella Weed. By O. Hussr (Annalen, 199, 338— 
341).—This lichen, which is a variety of Roccella fuciformis, contains 
erythrin and a small quantity of roccellic acid. An alcoholic solution 
of erythrin has no action on polarised light. Ww. C. W. 


Products of the Dry Distillation of Calcium Phthalate. 
By O. Mixer (Ber., 12, 1489—1490).—By this operation, the author 
has obtained benzene, benzophenone, a crystalline compound (m. p. 
145°5—146°), apparently identical with Hemilian’s diphenylene- 
phenylmethane, and a body (m. p. 243—244°) having the properties 
of the hydrocarbon C,;Hj, which Thorer and Zincke prepared by 
acting on 4-benzpinacone with soda-lime; the two latter in very small 
quantity. The first three of these are also obtained by distillation of 
calcium benzoate, from which it might be inferred that this salt is 
produced during the distillation of calcium phthalate; the author, 
however, was unable to detect it. The object of his research was to 
obtain the ketone C,H, : CO; the fact that he did not succeed con- 
firms Kekulé’s view concerning the non-existence of benzene deri- 
vatives containing the group (C,H,)” united with an elementary 
atom. The author is studying the distillation-products of calcium 
succinate. Ch. B. 
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Toluenemonosulphonic Acids. By P. Cransson and K. Watun 
(Ber., 12, 1848-—1854).—On treating toluene cooled to 10° with sul- 
phuric chloride, the following reaction takes place, 2C,H, + 
3(HO.SO.Cl) = C,H;.SO.Cl + C,H;.SO;H + H.SO, + 2HCl. The 
sulphonic chlorides were separated from the rest by pouring the pro- 
duct into ice-cold water, and from the mixed sulphonic chlorides, the 
solid paratoluenesulphonic chloride separated on standing, and by 
cooling to —20°, leaving the liquid chlorides. From the aqueous 
solution, the potassium salts of the sulphonic acids were prepared, and 
these again converted into the chlorides by means of phosphorus pen- 
tachloride, and the solid para-compound separated as before. The 
fluid chlorides were converted into the corresponding amides, from 
which, by fractional crystallisation, the ortho-amide and meta-amide 
were obtained. This method of separation was proposed by Beckurts 
(Ber., 10, 943) and Fahlberg (ibid., 12, 1048), and the melting points 
of the derivatives agree with those given by Fahlberg (loc. cit.) and 
Miiller (ibid., 12, 1348). From tolueneparasulphonic chloride, after 


Ortho-series. 


| 
Meta-series. | 


Para-series. 


C;H;.80;H + H,0. | C;H,.S0,H + H,O. | C,H;.SOs;H + 2H.0. 


Crystallises better than 
the isomerides. Long 
thick leaflets, or flat 
prisms. Deliquescent. 


Thin crystalline scales. 


Thin leaflets. Very 


Very soluble and de- | easily soluble. Deli- 


liquescent. 


Potassium 
salts 


C;H;.SO,K + H,O. 
Long prisms, _ like 
nitre. Soluble. 


C,H;.SO;K + H,0. 
Needles or thin plates, 
united to form no- 
dules. Very — easily 
soluble. 


quesvent. 


C;H,.SO;K + H,0. 
Tables of rhombic or 
almost quadratic habit. 
Soluble. 


Calcium salts 


(C;H;.SO3) gla + 4H,0. 


Crystallises well in ap- 

parently monoclinic 
prisms. Easily solu- 
ble. 


(C;H;S.03).Ca + 3H,0. 
Long fine needles; 
very easily soluble. 


(CgH 7.803) 2Ca. 
Separates from its so- 
lutions on cooling, in 
leafy crystals. 


— 


Zine salts .. 


(C;H,.SO;).Zn + 6H,O. 


Crystallises in quad- 
ratic acuminated 
prisms, Easily solu- 
ble. 


(C,H;.SOs) 9Zn + 7H,0.) 
Rectangular, thin leaf- 
lets. Easily soluble. 


Large prisms. Easily 
soluble. 


Amides.... 


C;H;SO.N Hy. 

Crystallises from water 
and alcohol in leaflets. 
Sparingly soluble in 
water; more so in 
alcohol. 1 pt. amide 
in 515 pts. of water 
at 4°, or in 13°5 pts. 
of alcohol at 5°. M. p. 
136°. 


C,H;.SO,NH.. 
Crystallises from alco- 
hol and water in long, 
leafy forms. Sparing- 
ly soluble in water ; 
more so in alcohol. 
1 pt. amide in 248 pts. 
water at 9°, or in 


5°7 pts. of alcohol at 
5°. M.p. 107—108°. 


C,H,.SO2N Ho. 
From water and alco- 
hol in quadratic octa- 
hedrons and prisms. 
Insoluble in cold 
water; sparingly solu- 
ble in alcohol. 1 pt. 
amide in 958 pts. 
water at 9°, or in 
28 pts. of alcohol at 
5°. M.p. 153—154°. 
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crystallisation from ether, the acid was obtained by boiling with 
water, and the corresponding acid from toluene ortho-sulphamide by 
heating it with hydrochloric acid at 135—140°, and in a similar 
manner at 150°, the toluenemetasulphonic acid was obtained from the 
toluenemetasulphamide. The authors have by this means obtained 
excellent yields of the above compounds; whilst Beckurts and Otto 
(ibid., 11, 2061) found the para-derivative to be the chief and almost 
the only product of the action of sulphuric chloride on toluene. A 
table is given containing the results of the comparative study of the 
three isomeric toluenesulphuric acids, from which the foregoing (p. 256) 
are taken. 

From these results, the authors conclude that the metatoluenesul- 
phonic acid is not, as supposed by Fahlberg, a mixture of the para- 
and ortho-acids. Further, the ortho- and meta-acids may be separated 
by means of the barium, calcium, or silver salts, as well as by their 
amides. The properties attributed to the salts of the ortho- and meta- 
toluenesulphonic acids, prepared indirectly from bromo-, nitro-, and 
amido-toluenes, do not agree with the above descriptions. 


rr. om 


Oxidation-products of Cymene-sulphonamide. By L. B. 
Hatt and I. Remsen (Ber., 12, 1432—1436).—It has been previously 
shown that when xylenesulphonamide is oxidised, it yields sul- 
phonamidometatoluic acid and some sulphonamidoparatoluic acid. 
The former acid has been partially examined by Iles and Remsen 
(Ber., 11, 229), who converted it into paratoluic acid by treatment 


with hydrochloric acid. 
Sulphonamidoparatoluic acid is also readily furnished by oxidation 


of cymenesulphonamide [CH;: C,H; : SO,.NH,=1:4:2]. The 
group SO,..NH, appears to protect the methyl (ortho-) group from 
oxidation, the propyl being converted into carboxyl. 

By fusion with potash, this acid is converted first into the a-oxy- 
paratoluic acid of v. Gerichten and Rossler (Ber., 11, 1586), which is 
further oxidised to the oxyterephthalic acid of Burkhardt (Ber., 10, 
144). The first of these acids crystallises from hot water in needles, 
does not volatilise with steam, and gives no colour with ferric chloride. 
Its lead salt was prepared and analysed. 

By oxidising sulphonamidometatoluic acid with potassium perman- 
ganate, Remsen and Iles obtained sulphonisophthalic acid. When free 
sulphonamidoparatoluic acid is similarly oxidised, it yields a salt, 
C,H;(COOH)2.SO;K + H,O, presumably of sulphonterephthalic acid, 
still containing two displaceable hydrogen atoms. But when the cor- 
responding potassium salt is treated with permanganate instead of the 
free acid, the result is different. Very little ammonia is evolved, and 


a salt having the constitution, C,H,(COOK) <9 >NH + H,0O, is 


the principal product. The molecule of water is given off at 240°; 
it is probably not constitutional. On this view, the free acid, anhy- 
drosulphonamido-terephthalic acid, would be analogous to the anhydro- 


compound, on. >NH, obtained by the oxidation of ortho- 
2 
toluenesulphonamide (Remsen and Fahlberg, Ber., 12, 469). If, how- 
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ever, the water given off at 240° be constitutional (see next Abstract), 
the salt will have the formula, C,H;(COOK)(COOH).SO.NH.. ' 
Ch. B. 

Anhydrosulphonamidoisophthalic Acid. By I. Remsen and 
R. D. Coarse (Ber., 12, 1486—1438).—According to Remsen, when 
sulphonamidometatoluic acid is treated with potassium permanganate, 
it yields only sulphonisophthalic acid; while Jacobsen asserts that 
sulphonamidoisophthalic acid is the product. In the authors’ opinion, 
this latter acid cannot exist, since on being set free it is at once con- 
verted into an anhydride. This anhydro-acid (m. p. 283°5°) is ob- 
tained by oxidising sulphonamidometatoluic acid in strongly alkaline 
solution with permanganate on the water-bath, and acidulating the 
filtered and decolorised solution with hydrochloric acid. Its potas- 
sium salt, C.H,(COOK)<S0*>NH + 2H,0, may be formed by can- 
tiously adding hydrochloric acid to its solution in potassium carbo- 
nate. As proved by titration, this salt is capable of taking up an 
additional atom of base. 

The authors conclude that a sulphonamide and a carboxyl group 
cannot exist together in the ortho-position, but may in the meta- or 
para-position. Ch. B. 


Solubility of some Constituents of Coal-tar. By G. v. Becu 
(Ber., 12, 1976—1978). 


, 100 parts of absolute Alcohol 
100 parts of Toluene dissolve iintien 
.: the ordinary At 100°. At the ordinary At 78°. 
emperature. temperature. 
Naphthalene.... 31-94 In all propor- 5-29 In all propor- 
tions tions 
Anthracene .... “92 12 94 076 “83 
Phenanthrene. .. 33 *02 In all propor- 2°62 10:08 
tions 
Pyrene.....++.. 16°54 Very soluble 1°37 3 ‘08 
Chrysene....... "24 5 39 097 ‘17 
Carbazol....... mr) 5 46 92 3°88 
Phenyl-naphthyl-| Scarcely soluble *389—°57 | Scarcely soluble "25 
carbazol, 
CigHy,N 
Anthraquinone. . 19 2°56 “05 2°25 
a ©. 


Skatole. By L. Brrzcer (Ber., 12, 1985—1988).—This compound, 
which was previously obtained by the author (Ber., 10, 1027) from 
human excrement, crystallises in brilliant white plates (m. p. 93°), 
and has an intense fecal odour. It has great resemblance to indole, 
from which it differs, however, in being much less soluble in water, in 
having a higher melting point, in its odour, and also in the fact that it 
does not give a coloration with chlorine-water, ora red precipitate with 


—- =— a _— | 
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fuming nitric acid, but only a white cloud. On warming with dilute 
nitric or hydrochloric acid, it assumes a violet colour. An analysis 
gave numbers which were the mean of those required by the formuls 
CHiN and CywHyN. An analysis by Nencki (Centr. Med. Wissen- 
schaft, 1878, No. 47) of the same substance obtained by the fermenta- 
tion of flesh in the presence of pancreas infusion, led to the formula 
C,H,N. The best method for preparing skatole is by the fermentation 
of blood-albumin with a little pancreas and water, indole being also 
formed at the same time. Several analyses of the skatole thus obtained 
gave numbers corresponding with the formula C,H,N, and a vapour- 
density determination gave 652 instead of 65°5. 

Administered in small doses, skatole appears to have no deleterious 
effect on the animal system, but in larger quantities it produces 
tetanus. An examination of the urine showed that the proportion of 
ethylsulphates to sulphates had considerably increased. T. C. 


Peculiar Formation of Tolane Tetrachloride. By C. Liener- 
MANN and J. Homeyer (Ber., 12, 1971—1976).—Tolane tetrachloride 
was obtained as a bye-product in the preparation of a large quantity 
of benzotrichloride by the action of chlorine on boiling toluene. It 
crystallises in rhombic prisms (m. p. 163°), and is remarkable for its 
great stability, not being attacked by boiling nitric acid, nor by a mix- 
ture of chromic and acetic acids, nor on heating the alcoholic solu- 
tion with oxide of silver or with potash. On heating with dimethyl- 
aniline and zine chloride, it gives a violet colour. The anthor confirms 
Zinin in the observation that tolane tetrachloride gives two isomeric 
dichlorides, C,,H,)Cl., when its alcoholic solution is boiled with zinc. 
a compound least soluble in alcohol crystallises in rhombic tables 

143° ; 153°, Zinin; also Limpricht and Schwanert, Ber., 4, 
379). and the other in needles (m. p. 63°). Tolane tetrachloride in 
alcoholic solution gives tolane (v. d. = 6°34, calculated for CyHiy = 
6°18) on treatment with sodium amalgam, thus confirming the earlier 
observations of Zinin; stilbene and dibenzyl are also formed at the 
same time. Tolane, on oxidation with chromic mixture, gives benzoic 
acid, and when its solution in chloroform is treated with chlorine the 
chloride (m. p. 143°) is obtained. Tolane dibromide, C,,Hy Br (m. p. 
207° ; 205° according to Limpricht and Schwanert), is produced by the 
action of an excess of bromine on a solution of tolane in carbon bisul- 
phide. Stilbene is obtained when tolane tetrachloride is heated with 
zinc-dust, and benzil when the same substance is acted on by glacial 
acetic acid for a long time at 230—250°, or by concentrated sulphuric 
acid at 165°, small quantities of benzoic acid being preduced at the 
same time. T. C. 


Synthesis of Diphenylpropane: New Method of Forming 
Dibenzyl. By R. D. Strva (Compt. rend., 89, 606—608).—By 
acting with ordinary propylene dichloride on benzene in presence of 
aluminium chloride according to the method suggested by Friedel 
and Crafts, diphenylpropane is obtained as a slightly viscid liquid of 
agreeable odour, boiling without decomposition between 277° and 279°. 
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Its density is 0°9256 at 0°. The same hydrocarbon is obtained when 
allyl chloride is substituted for propylene chloride ; it is most likely, 
therefore, that the allyl-benzene combines with the liberated hydro- 
chloric acid to form the compound C,H;.CH,.CHCI.CHs;, which after- 
wards reacts with the excess of benzene to form diphenylpropane. 
Ethylene dichloride reacts in a similar manner with benzene and 
aluminium chloride, forming diphenylethane, which should be identical 
with dibenzyl. This was proved to be the case by comparing its 
reactions with that of dibenzyl prepared by the action of finely 
divided silver on benzyl iodide. The melting points of both com- 
pounds was 52°5°, and their boiling points 276—277°. Dipheny]l- 
ethane crystallises from an ethereal solution in prisms belonging to 
the orthorhombic type. J. W. 


Di- and Tri-derivatives of Naphthalene. By R. Metpora 
(Ber., 12, 1961—1965).—A continuation of the author’s previous work 
on this subject. 

a8-Dibromonaphthylamine, C\oH;Br.N, is obtained by heating dibrom- 
acetonaphthalide with concentrated soda-lye at 140—150° for several 
hours. It crystallises in large white needles (m. p. 118°), which are 
easily soluble in benzene, petroleum, alcohol, ether, and chloroform ; 
it has no basic properties. On oxidation with chromic and acetic 
acids, it gives an evanescent indigo-blue coloration, and by oxidation 
with dilute nitric acid, it yields phthalic acid, showing that the bromine 
and amido-groups are all in the same benzene ring, and since Rother 
and Liebermann have shown that in bromacetonaphthalide the bromine 
atom and the NH.C,.H;O group occupy the position (1:4), it is pro- 
bable that in the new dibromnaphthylamine the arrangement is 
NH,: Br: Br=1:2:4. 

a8-Dibromonaphthalene was obtained from the preceding compound 
by means of the diazo-reaction. It crystallises in white needles 
(m. p. 64°). From considerations based on the lowness of this melt- 
ing point as compared with that of the isomeric 8-compound (m. p. 
81°) prepared by Glaser and afterwards by Jolin (Bull. Soc. Chim. 
[2}, 28, 514), the author concludes that it is a meta-compound, as 
we should have expected from the constitution above ascribed to 
«-dibromonaphthylamine. 

a-Bromonaphthalenesulphonic acid, obtained by the action of 
fuming sulphuric acid on a-bromonaphthalene, gives phthalic acid on 
oxidation with an alkaline solution of potassium permanganate, thus 
proving it to have the constitution HSO;: Br = 1: 4. 

Scdium bromonapkthalenesulphonate on fusion with soda does not 
give bromonaphthol, but resinous products, and by treatment with 
sodium amalgam in alkaline solution it is partially reduced to ow 
lene. . 


Some Naphthol-derivatives. By C. Marcuerti (Gazzetta, 9, 
544—545).— Ethyl monobrom-a-naphtholate, CyH¢Br.OEt, is prepared 
by adding a chloroform solution of bromine in theoretical proportion 
to a solution of ethyl a-naphthyl ether, C,.H,.OEt, also in chloroform. 
After evaporation, the oily product is washed with sodium carbonate 
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solution, cooled by a freezing mixture, and the crystalline mass thus 
obtained purified by pressure and recrystallisation from ether con- 
taining a little alcohol. It forms long thick prisms (m. p. 48°) very 
soluble in ether and in carbon bisulphide, but insoluble in water. 

Methyl a-naptholate or methyl a-naphthyl ether, CyH;OMe, may be 
prepared by Shaeffer’s process (Ber., 2,90), except that it is necessary 
in order to complete the reaction to digest the mixture for 8—10 
hours under a pressure of about 800 mm. of mercury. It is a colour- 
less liquid (b. p. 265—266°) which remains liquid at ~ 10°. It is 
very soluble in ether, carbon bisulphide, and chloroform, less soluble 
in ethyl alcohol, sparingly in methyl! alcohol, and almost insoluble in 
water. 

Methyl B-naphtholate or methyl B-naphthyi ether crystallises in colour- 
less plates (m. p. 70°, b. p. 274°) having an odour of pine-apple. In 
solubility, it resembles the a-compound ; it is volatile in the vapour of 
water. C. E. G. 


Nitronaphthoic Acids. By A. G. Ecxstranp (Ber., 12, 1393— 
1396).—W hen fuming nitric acid is added to the hot concentrated 
solutions of the isomeric a- and 6-naphthoic acids in glacial acetic 
acid, each yields two isomeric mononitro-derivatives, which may be 
separated by fractional crystallisation from alcohol and ether, &c. 

a-Naphthoic acid thus gives—first, a more soluble nitro-acid, which 
crystallises in colourless prisms (m. p. 195—196°), and forms a 
sparingly soluble anhydrous calcium salt (1 in 47), and a crystalline 
ethyl salt (m. p. 63°) easily soluble in alcohol and ether; also a less 
soluble yellowish coloured acid, in fine prisms (m. p. 233°), soluble 
in alcohol, ether, glacial acetic acid, and benzene; it forms a very 
sparingly soluble calcium salt (1 in 160), and a crystalline ethyl salt 
(m. p. 92°). 

8-Naphthoic acid gives—first, a yellowish easily soluble nitro-acid 
(m. p. 220°), readily dissolved by alcohol, ether, acetic acid, and ben- 
zene, forming a slightly soluble calcium salt (1 in 388), and an ethyl 
salt (m. p. 82°); also a sparingly soluble acid (m. p. about 280°), 
forming a very slightly soluble calcium salt (1 in 930), and an ethyl 
salt (m. p. 107°). 

The alkaline salts of all four acids are easily soluble in water, their 
silver salts insoluble. Their constitution is as yet unknown. 

Ch. B. 

Synthesis of Phenylnaphthalene. By W. Swirn (Ber., 12, 
1396—1398).— When a mixture of monobromonaphthalene and ben- 
zene is passed through an empty tube heated to redness, very little 
change takes place. But when the tube is filled with soda-lime at the 
same temperature, the three following reactions occur simultane- 
ously :— 


(1.) 2CyH;Br + 2C,H, + 2NaOH = 2NaBr + 2H,0 + 
CeHs.CsHs + CyoH;.CioH:. 
(2.) CyH;Br + C,H, + NaOH = NaBr + H.O + C,H,;.C,Hs. 
(3.) CwH;Br + 2C,H, + NaOH = NaBr + H,O + CyH, + 
C.H..C.Hs. 
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In the actual experiment, a little diphenyl and a considerable quan- 
tity of naphthalene were formed. 

When a mixture of naphthalene and monobromobenzene is passed 
through a combustion tube, filled with pumice stone and heated to 
strong redness, diphenyl, isodinaphthyl, and a new hydrocarbon of 
lower boiling point than the dinaphthyls, are obtained mixed with the 
unchanged original bodies. The new hydrocarbon is soluble in hot 
spirit, and separates on cooling in microscopic plates, which may be 
sublimed in transparent scales showing blue fluorescence (m. p. 101— 
102°). It smells like pomegranate. It is probably phenylnaphthalene, 
produced by the second of the reactions occurring in the process :— 


(1.) 2C,.H, + 2C,H,;Br a 2HBr + C,oH,.C,,H, +. C,H;.C.H;s. 
(2.) CywHs + C.H;Br = HBr + CyH;.C,Hs. Ch. B. 


Synthesis of Anthracene. By C. L. Jackson and J. F. Wuire 
(Ber., 12, 1965—1967).—A solution of orthobromobenzy] bromide in 
toluene when acted on by sodium yields a product which may be sepa- 
rated into three parts:—A, an oil which after some time becomes crystal- 
line (m. p. about 51°), this has not yet been investigated. B, a mixture 
of anthracene and anthracene dihydride. C, a bituminous residue. 
The formation of anthracene by this reaction proves that the two car- 
bon atoms in anthracene are combined with both benzene-rings in the 
ortho-position. 

Constitution of Alizarin-blue. By C. Grarse (Ber.,12, 1416— 
1418).—The analyses of the salts and ethers of alizarin-blue have con- 
firmed the author’s formula for it, C,,H»,NO,, and shown that its 
molecule contains two ketone oxygen atoms and two hydroxyl groups. 
The two atoms of oxygen which nitroalizarin loses in its conversion 
into this body by the action of glycerol (Ber., 11, 1646 and 1945) are 
therefore those of the nitro-group. 

The author considers that alizarin-blue bears to alizarin the same 
relation that chinoline bears to benzene, and ascribes to it and the base 
derived from it by heating with zinc-dust the constitution and 


names, 
H CH——CH H CH—CH 


pe /S N:CH H/~\.cH./\ N:CH 


.co.\ } oH al ) dor. | Jn 


OH 
Alizarin-blue. Anthrachinoline. 


on the following grounds :—Alizarin-blue yields phthalic acid on oxi- 
dation, showing that only one benzene nucleus contains lateral chains. 
Moreover, the nitroalizarin of Rosenstiehl and Caro, used in preparing 
it, which also yields phthalic acid on oxidation, cannot be converted 
into purpurin like its isomeride prepared by Perkin: it must there- 
fore contain the groups OH: OH: NO, in the positions 1 : 2 : 3, since 
according to Baeyer, the corresponding groups of purpurin have the 
arrangement, 1: 2: 4. 


Anthrachinoline (m. p. 170°, b. p. 446°) is a tertiary base. It can 
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be readily oxidised into a quinone which reacts with zinc-dust and soda 
like anthraquinone. 

The synthesis of chinoline from aniline and allyl iodide, effected by 
Kénigs (Ber., 12, 453), is to a certain extent analogous to the syn- 
thesis of alizarin-blue from nitro-alizarin and glycerol. Ch. B. 


Action of Ammonia on Anthraquinonesulphonic Acids. 
By R. Bourcart (Ber., 12, 1418—1420). When sodium anthraquinone- 
monosulphate is heated at 180° with aqueous ammonia for 48 hours, 
the group HSO, is eliminated, and a body having the composition 
C,,H,O;N is formed. This substance is dark-red in ¢olour, crystalline, 
insoluble in water, ether, and alkalis, but soluble in alcohol and ben- 
zene (m. p. 301°). By sublimation it is obtained in crystals strongly 
resembling those of alizarin. It has the composition of amido-oxyan- 
thraquinone, but differs from known bodies of that type in being in- 
soluble in alkalis. 

Acetic anhydride converts it into a yellow triacetyl-compound 
(m. p. 257°) soluble in alcohol and ether; by the action of potassium 
nitrite and sulphuric acid, it yields a volatile nitro-derivative 


C,,H,O;N(NO,) (m. p- 240°). 
The latter when heated with zinc-dust is converted into a basic body 
containing oxygen (m. p. 210°), which dissolves slowly in dilute 
sulphuric acid; its solutions in alcohol and ether are dichroic. Its 
constitution is not known. 
Sodium anthraquinonebisulphate (analogous to isopurpurin) when 


similarly treated with ammonia yields a nitrogenous body, still con- 
taining the group HSO; it dissolves in ammonia with cherry-red 
colour, and is precipitated again by acids in pale violet flocks. The 
new acid probably has the constitution— 


C.H,(SO,H) <6 >C.H.(OH).NH,, 


with which formula the analysis of its ammonium salt also agrees. 
Ch. B. 


Products from Brown Coal-tar and some Derivatives of 
Chrysene. By A. Ap.er (Ber., 12, 1889—1895).—The author has 
discovered chrysene to be the chief constituent of the residue from the 
rectification of the tar, prepared by distilling a variety of brown coal 
known as pyropissite ; the following derivatives have been prepared 
from the chrysene so obtained. 

Dibromochrysoquinone, CisHsBr,02—Bromine acts directly on the 
quinone, and by crystallisation from carbon bisulphide, the dibromo- 
derivative is obtained in small red leaflets, which dissolve in alcohol 
and benzene, but less easily in ether. It melts at 160—165° 

Dinitrochrysoquinone, CysH,(NO,)202.—By dissolving chrysoquinone 
in nitric acid (sp. gr. 1°4) a red solution is formed, from which the 
dinitro-derivative is precipitated on addition of water. By crystallisa- 
tion from hot acetic acid and alcohol, it is obtained in red needles 
(m. p. 230°) sparingly soluble in benzene and ether. 

Tribromodinitrochrysene, C\sH;(NO,).Br3.—This compound is formed 
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by the direct action of bromine on tetranitrochrysene; it dissolves in 
alcohol, from which it crystallises in yellowish-red needles, is sparingly 


- soluble in benzene and ether. It is not decomposed by alcoholic 


potash. 
The action of reducing agents on tetranitrochrysene yield but un- 


satisfactory results. 

Barium chrysoquinonedisulphate, C;,H,0.(SO;).Ba, is formed by 
treating the sulphonic acid with barium carbonate: on concentration 
in a vacuum it is obtained in well-formed crystals, viz., regular octa- 

It is unstable, takes up moisture from the air, and becomes 


hedrons. 
red. P. P. B. 


Hydration of Terpenes. By F. Frawirzky (Ber., 12, 1406— 
1407).—The hydration of terpenes, shown by the author to take place 
under the influence of hydrochloric and sulphuric acids (Ber., 12, 
1022), is also effected by hydriodic and phosphoric acids, but not by 
oxalic and acetic acids. Using alcoholic sulphuric acid, the amount 


of hydrate formed is greater the more soluble the terpene is in that 
mixture. Thus, one part of French oil of turpentine ({@]p = — 30°) 
mixed with one part 90 per cent. alcohol and one half part oil of 
vitriol (sp. gr. 1°64) and allowed to stand for ten days, is dissolved to 
the extent of more than one half; and on adding a little water to the 
solution a liquid layer separates, which solidifies when left for a few 
days in an open dish. By washing with water, distilling with steam 
and fractional distillation, an optically-inactive, pleasantly-smelling 
compound, C,H,,0, is obtained, which is soluble in all proportions in 
alcoholic sulphuric acid of the above strength. 

Sulphuric acid also acts on certain terpenes ([2]p = — 36° and [a]p 
= + 24°) from Russian oil of turpentine, but very slightly on oil of 


lemon ([@]p = + 55°). Alcoholic nitric acid also dissolves oil of tur- 
Ch. B. 


pentine. 


Abietic Acid. By O. Emmeruine (Ber., 12, 1441—1446.—The 
most important work with reference to this acid is that of Maly 
(Annalen, 132, 249), who ascertained its composition, C.,H,,0;, and 
considered that it is produced by hydration from colophonium, 
CuHsO,. Maly prepared several of its compounds, including the 
ethyl salt, Cy,He(C.H;),.0; + $H.0, and the glycerol salt, abietin. 
By the action of sodium amalgam, he converted it into hydroabietic 
acid, CyH,O0;; and by fusion with potash obtained, besides some pro- 
pionic acid, a potash salt which was soluble in water, but insoluble in 
potash solution, and was not a protocatechuate. By the action of 
phosphoric chloride, he obtained various hydrocarbons. Amongst 
later investigators (Fliickeger, Schreder and others) Ciamician (Ber., 
11, 269) heated it with zinc-dust and obtained toluene, metethylmethyl- 
benzene, methylnaphthalene and methylanthracene. 

Abietic acid is best obtained pure by digesting colophonium with 70 
per cent. alcohol for a couple of days, washing the undissolved portion 
with weak spirit, and dissolving it in the smallest quantity of glacial 
acetic acid. From this solution, the acid gradually separates in crusts. 
By adding a little water to its solution in hot alcohol and stirring, the 
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acid may be obtained in crystalline scales (m. p. 139°; Lievert, Jahres- 
bericht, 1859, 508, gives 150°; Maly 165°, and Fliickeger 135°). By 
slow evaporation of its alcoholic solution, it is obtained in equilateral 
triangular crystals. 

Abietic acid probably contains hydroxyl-groups. When heated 
with acetic chloride or anhydride it yields a neutral oil which could 
not be purified, and was therefore not analysed. Since, however, it 
gives up acetic acid to boiling potash, it is evidently an acetyl com- 
pound. By adding bromine to a solution of abietic acid in carbon 
bisulphide a bromine derivative is formed, probably CyH,.Br.0,, 
which separates from alcohol as a red powder (m. p. 134°). 

When abietic acid is distilled with zinc chloride, a heavy oil is pro- 
duced, which has the properties of Anderson’s resin-oil (Jahresbericht, 
1869, 787). A portion of this liquid, boiling between 70° and 250°, 
may be separated by water vapour ; the part which comes over between 
80° and 100° contains heptylene, since on treatment with hydriodic acid 
it yields heptyl iodide. 

Strong hydriodic and hydrochloric acids at 145° appear to dehydrate 
abietic acid, reproducing colophonium. Fusing potash does not attack 
it. By oxidation with permanganate, carbonic, acetic and formic 
acids are produced. When it is boiled with chromic mixture, acetic 
acid is formed in large quantity; and after this has been removed by 
distillation, ether extracts from the liquid a little trimellitic acid, 
C;H;(COOH);, which was converted into barium salt and analysed. 
The acid separated from this salt is crystalline, and by sublimation 
yields trimellitic anhydride (m. p. 158°). Ch. B. 


The Glucoside from White Mustard-seed. By H. Wit and 
A. LavBENHEIMER (Annalen, 199, 150—164).—Sinalbin, CaHyN.S.0r, 
is prepared by extracting with warm alcohol white mustard-seed 
(Sinapis alba) from which the oil has been removed by pressure and 
by treatment with carbon bisulphide. The crystals which are deposited 
are washed with carbon bisulphide and dissolved in a small quantity of 
hot water : the solution is then boiled with animal charcoal, filtered, and 
mixed with strong alcohol, and the precipitate which is formed is recrys- 
tallised from alcohol, when pale-yellow needle-shaped crystals of sinal- 
bin are obtained. The mother-liquor from the crude sinalbin contains 
sinapin thiocyanate. Sinalbin is insoluble in ether and carbon bisul- 
phide, sparingly soluble in cold absolute alcohol, but freely soluble in 
water. The aqueous solution has a neutral reaction; when brought 
in contact with a trace of an alkali, it acquires an intense yellow 
colour which is turned red by nitric acid. Silver nitrate throws down 
a white precipitate which consists of the silver compounds of sinapin 
and of sinalbin thiocarbimide; the filtrate, which has a strongly acid 
reaction, contains sinapin (which may be precipitated by mercuric 
chloride) and grape-sugar. When the precipitate is decomposed by 
sulphuretted hydrogen, sinapin sulphate, CisH»NO;.HSO,, and the 
cyanide, CsH,(OH)CH.CN, pass into solution; the latter can be ex- 
tracted with ether. After recrystallisation, from benzene, the cyanide 
forms colourless plates (m. p. 69°) soluble in ether, alcohol, warm 
benzene, and warm water. On boiling with potash, ammonia is evolved 
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and orthohydroxyphenylacetic acid, CsH,(OH)CH;.COOH, is produced. 
The acid crystallises in colourless prisms (m. p. 144°5°), soluble in 
alcohol, ether, and hot water, and bears some resemblance to Salkowski’s 
parahydroxyphenylacetic acid (Ber., 12, 1438). The calciwm salt, 
(CsH,0;).Ca + 4H,O, forms glistening prisms, sparingly soluble in 
cold water: the barium salt, (CsH,O;).Ba + H,0, triclinic prisms, 
slightly soluble in cold water. The silver salt, CsH,O;Ag, is almost 
insoluble in water, and is decomposed by heat. 

On the addition of mercuric chloride to a warm aqueous solution of 
sinalbin, a precipitate is produced which contains, in addition to com- 
pounds of mercury with sinapin sulphate and the cyanide, C;H,OCN, 
a double chloride, viz., CisH.;NO;HClHgCl,. 

Tf ground white mustard-seed is treated with water and filtered, an 
acid liquid is obtained which contains myrosin, sugar, sinapin thio- 
cyanate, and sulphate. The myrosin may be precipitated from this 
solution by alcohol. An aqueous solution of sinalbin is decomposed 
by myrosin, thus :— 


Co HuN2S20i. = C,H,O.NCS + C,;H2NO;.H.SO, + C.Hi20.. 
Sinalbin. Sinalbin thiocarbimide. Sinapin sulphate. Sugar. 


The pungent principle in the mustard-seed is contained in the 
albuminous precipitate, which separates out on the addition of the 
myrosin; by extraction with alcohol and ether it can be obtained in 
the impure state as a yellow oil insoluble in water. W. C. W. 


Chlorophyll. By A. Gautier (Compt. rend., 89, 861—866).—The 
author succeeded in obtaining pure crystallised chlorophyll in the year 
1877, by the following process. The green leaves of spinach and 
cresses were bruised in a mortar, with addition of sodium carbonate, 
so as to neutralise the acidity of the juice, and then pressed. The solid 
residue was suspended in alcohol of 55°, and again pressed, and the 
process repeated with alcohol of 83°. Chlorophyll, wax, fats, and 
pigments dissolve. The liquid is filtered, and then shaken with pure 
animal charcoal. The green colouring matter is absorbed after several 
days; the charcoal is washed with alcohol of 65°, which removes a 
yellow crystallisable substance. It is then washed with dry ether, or 
light petroleum, when the chlorophyll dissolves, and is deposited in 
dark-green crystals by slow evaporation. 

It forms needles of as much as half a centimeter long, of soft con- 
sistence ; on keeping it turns yellowish- or greenish-brown. Some of 
the smaller crystals transmit green light, and some lilac. The crys- 
talline form appears to be an oblique rhomboidal prism, the rhombohe- 
dral angle being about 45°. As thus obtained, chlorophyll presents 
striking analogy to bilirubin; it is soluble in the same solvents ; it is 
removed from its solutions by animal charcoal, and may be again 
recovered by treatment with ether or petroleum; it forms salts with 
bases ; it is easily oxidised in presence of light; it undergoes numerous 
changes, accompanied by alteration of colour; and it combines directly 
with nascent hydrogen. When digested with hydrochloric acid, it 
splits up into phyllowanthin, a brown substance, crystallising from ether 
or hot alcohol, and Frémy’s phyllocyanic acid, an olive-green substance, 
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soluble in alcohol and ether, and forming salts with bases. Chlorophyll 
thus prepared is absolutely free from iron. The “chlorophyllane ” 
discovered by Hoppe-Seyler (an account of which is published in Ber., 
12, 1555), closely agrees in its properties with the substance separated 
by the author. The analyses of the two bodies are also fairly con- 
cordant. Hoppe-Seyler’s chlorophyllane contains C = 73:4; H = 
97; N=562; P = 137; Mg = 0°34; O = 9°57; and the author’s 
analysis of chlorophyll which had turned yellow from exposure to light 
is © = 73°97; H = 9°80; N = 415: ash =1°75; O = 10°33. The 
author concludes by remarking that his discovery was two years prior 
to that of Hoppe-Seyler, and he has been induced to publish in con- 
sequence of the latter’s recent paper. W. R. 


Colouring-matter of Anguria and Colycynth. By A. and G. 
pE Negeri (Gazzetta, 9, 506—507).—In the fruit of Cucumis anguria, 
a very unstable red colouring-matter exists, which the authors have 
named rubidine. It may easily be obtained by exhausting the fruit 
with ether, evaporating, and treating the residue with absolute alcohol ; 
this dissolves a yellow colouring-matter, and leaves the rubidine in the 
crystalline state. It is insoluble in water, but easily soluble in benzene, 
chloroform, or carbon bisulphide ; the solutions giving a characteristic 
spectrum, with two absorption-bands in the green, and another less 
distinct in the blue. It crystallises in beautiful red needles with yel- 
lowish-green metallic reflex; it is not altered by the action of am- 
monia, but becomes blue when treated with concentrated sulphuric or 
nitric acid. It is not volatile, but carbonises when strongly heated. 

It is probable that rubidine exists in other plants; in fact the 
authors have extracted a red crystalline substance from colycynth, 
very closely resembling rubidine in its properties, and apparently 
identical with it. C. E. 


Lapachiec Acid. By E. Parrerno (Preliminary Notice) (Gazzetta, 
9, 505—506).—This acid is obtained from the “lapacho” wood, 
furnished by a tree of the order Bigoniaces, indigenous to the Argen- 
tine Republic and other parts of South America. The formula of the 
acid is C,;H,,O;, and that of its silver salt, C,;H,,AgO;; treated with 
acetic chloride or anhydride it yields a crystalline acetate, C;;H,.Ac.Os, 
whilst with bromine it gives the compound C,;H,,BrO,, crystallising 
in orange-coloured plates. It is almost entirely converted into 
phthalic acid by the action of nitric acid, and yields naphthalene and 
isobutylene when distilled with zinc turnings. The acid appears to 
be identical with Stein’s groenhartin and with Arnoudon’s taiguic acid. 

C. E. G. 

Compounds from Animal Tar. By H. Werpet (Ber., 12, 
1989—2012).—Since the oxidation-products (nicotinic acid, cincho- 
meronic acid, oxycinchomeronic acid, berberonic acid) of certain 
alkaloids gave chiefly pyridine by the dry distillation of their lime- 
salts, whilst others (cinchonine and chinolic acid) gave chinoline, a 
more minute examination of the bases from animal tar than had 
hitherto been made appeared very desirable. Animal tar begins to 
boil at about 80°, when an oily distillate mixed with water passes over 
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accompanied by a considerable evolution of ammonia. The tempera- 
ture then rises gradually to 250°, beyond which the distillation cannot 
be carried conveniently on account of the rapid sublimation of am- 
monium cyanide, ammonium carbonate, &c. The bases (picoline, 
pyridine, &c.) were separated and isolated from the above distillate 
by a process described in the original paper. 1,400 kilos. of tar gave 
18°5 kilos. of the dry bases, boiling between 95° and 250°. 

The picoline obtained boiled at 133—139°. Several analyses and a 
vapour-density determination of the lowest and highest boiling portions 
gave numbers corresponding with the formula, C,H;N, but different 
oxidation-products were obtained from each, showing that they were 
not identical. Devar (Zeits. Chem., 1871, 116) obtained pyridinedi- 
carboxylic acid, C;H;NO,, by the oxidation of picoline with potassium 
permanganate; the author, however, using exactly the same process, 
did not obtain this acid, but two other acids having the composition 
C;H;NO,; he afterwards succeeded in obtaining Devar’s pyridinedi- 
carboxylic acid, but only from those portions of the distillate from the 
tar having the composition of lutidine. The two acids obtained above 
by the oxidation of picoline were separated by means of the difference 
in the solubility of their copper salts which were then decomposed by 
sulphuretted hydrogen. 

Picolinie Acid, C;5H;NO..—This is the acid obtained from the less 
soluble copper salt. It crystallises in prismatic needles (m. p. 135°) 
which are easily soluble in alcohol and in water, but almost insoluble 
in ether, benzene, chloroform, and carbon bisulphide. It is odourless, 
and has an acid taste, afterwards bitter. On adding a copper salt to 
a not too dilute solution of this acid or its salts, a precipitate of 
brilliant violet-blue needles or plates is produced: this characteristic 
action may be used for the identification of the acid. It is monobasic ; 
the potassium, sodium, ammonium, calcium [(C,;H,NO,)2.Ca+14H,0], 
barium [(C,;H,NO,)2.Ba+H,0], magnesium [(C;H,NO,)..Mg+2H,0], 
cadmium, and copper salts, were prepared and described. The hydro- 
chloride, CsH;NO,.HCl, erystallises in large colourless crystals, and 
gives a platinochloride, (CsH;NO,.HCl)2.PtCl, + H,0, of sp. gr. 2°0672 
at 22°. 

Picolinic acid may be considered as pyridinecarboxylic acid, 
C;H;N.COOH, being obtained by the oxidation of picoline or methyl 
pyridine, C;H;N.CH;. . This view is further confirmed by the fact that 
pyridine, together with a small quantity of dipyridine, is formed by 
the dry distillation of its calcium salt with quick-lime, or on heating 
the acid with alcoholic potash in sealed tubes at 240°. The sodium 
salt of picolinic acid by reduction with sodium-amalgam, gives a new 
acid, oxysorbie acid, CsH.O;, whilst ammonia is evolved. Oxysor- 
binic acid crystallises in colourless needles (m. p. about 85°) which are 
exceedingly deliquescent and very soluble in water, but almost in- 
soluble in hot or cold alcohol. It reduces Trommer’s copper solution. 
The calcium, barium, and cadmium salts were prepared; they are all 
amorphous. 

Nicotinic Acid, CSH;NO,.—This acid, obtained together with pico- 
linic acid by the oxidation of picoline, crystallises in needles (m. p. 
228°), and is identical with the acid previously obtained by the author 
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(Annalen, 165, 328), and also by Laiblin (Ber., 10, 2136). Nicotinic 
acid, like picolinic acid, by the dry distillation of its calcium salt, 
yields pyridine, whilst reduction with sodium-amalgam converts it 
into oxysorbinic acid. A table is given showing the more important 
differences between picolinic and nicotinic acids. 

The formation of* two distinct acids from picoline shows that the 
latter is a mixture of two isomeric compounds, which cannot be sepa- 
rated by fractional distillation. This can, however, be attained by 
making use of the different solubilities of their platinochlorides. The 
a-picoline compound being less soluble than that of 8-picoline. 

a-Picoline (b. p. 134°, uncorr.) is optically inactive, and gives on 
oxidation only picolinic acid. The platinochloride, according to the 
condition of its formula (C,H;N.HCl), + PtClh + H,O), can be 
obtained either anhydrous or with water of crystallisation. 

B-Picoline (b. p. 140°) is slightly levorotatory, and on oxidation 
gives only nicotinic acid; it is less soluble in water than a-picoline. 
The picoline which Baeyer obtained synthetically by the dry distilla- 
tion of the ammonia compound of acrolein (Annalen, 155, 281), is not 
identical with either a- or B-picoline, and therefore forms the third of 
Korner’s three possible picolines. T. C. 


Some Derivatives of Cinchonine. By A. WiscunecrapDsky 
(Ber., 12, 1480—i482).—Butlerow and Wischnegradsky have shown 
(Ber., 11, 1253) that cinchonine, under certain as yet undefined con- 
ditions, is decomposed by fusing potash into chinoline and a base 
which they have further resolved into a fatty acid and ethyl-pyridene. 
The latter base is a pleasantly-smelling liquid (b. p. 166°), soluble 
in water with difficulty. It combines with platinic and mercuric 
chlorides, and by oxidation with a °%9 per cent. chromic acid solution 
in presence of sulphuric acid, yields Laiblin’s monocarbopyridenic 
(nicotinic) acid, C;H,N + 30, = C,H;0.N + CO, + 2H,0. It is 
isomeric, or identical with Anderson’s lutidine. 

With regard to chinoline, the author finds that by oxidation with 
chromic and sulphuric acids, it yields Ramsay and Dobbie’s dicarbo- 
pyridenic acid (this Journal, 35, 189), obtained by oxidation of cincho- 
nine. This reaction harmonises with Korner’s view of its constitu- 
tion, confirmed by Baeyer and K®6nig’s synthesis, viz., that it is 
naphthalene in which the group CH has been replaced by N. By 
reduction with zine and hydrochloric acid, chinoline yields a resinous 
base, which forms uncrystallisable salts, and a base having nearly the 
same boiling point as itself, and forming a crystalline compound with 
hydrochloric acid. 

These experiments lead to the conclusion that cinchonine contains 
a methylchinoline and an ethylpyridine nucleus. By the addition of 
hydrogen, the double union of carbon and nitrogen in the two nuclei 
may be supposed to be loosened; and from the hypothetical secondary 
bases thus formed, cinchonine may be constituted by the intervention 


of the acid radicle CH;.CH.CO or CH;.CH,.CO, thus :— 
EtC;H;.N.C,Hy.CO.N.C,H;.NHs3. 
By oxidation, these hydrogenated bases are reconverted into the 
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tertiary bases (or their derivatives), pyridine and chinoline. Fusing 
potash acts on cinchonine in two ways, partly by oxidising it to cin- 
chonic acid, and partly by decomposing it, with reduction, into methyl- 
chinoline. The potash further decomposes the cinchonic acid with 
formation of chinoline. As a fact, chinoline prepared from cinchonine 
always contains methylchinoline or lutidine (Williams and Wisch- 
negradsky ). 

If the constitution of cinchonine given above is correct, it should 
be obtained synthetically by acting with dihydrolepidine and dihydro- 
ethylpyridine on the chloranhydride of one of the chloropropionic 
acids. Ch. B. 


Homocinchonidine. By Z. H. Sxraup (Annalen, 199, 359— 
368).—Cinchonidine and Hesse’s homocinchonidine (Ber., 10, 2156) 
are identical in crystalline form and melting point, and they have the 
same composition, C,,H.,N.0, and rotatory power. The determina- 
tions of the solubility of the alkaloids in water, ether, and alcohol, 
yield slightly varying results. Since the salts of homocinchonidine 
and cinchonidine resemble each other in every respect, the author con- 
cludes that the two bases are identical. ww. & W. 


Quinamine. By O. Hesse (Annalen, 199, 333—337).—Analyses 
of the free base and of the hydriodide and platinochloride show that 
quinamine has the composition C,y.H.,N.0). 

The alkaloid is dextrogyrate; the rotatory power of its solutions is 
seen from the following numbers, p = 2 and ¢ 15° :— 


Solvent. aD. 
97 per cent.alcohol.... + 104°50° 
Chloroform .......... + 93°50 


Water + 1 mol. HCl.. + 116°03 
Water + 3mols.HCl.. + 117°18 W. C. W. 


A New Organic Acid, Lithobilic Acid. By G. Rostmr 
(Gazzetta, 9, 462—471).—In the author’s paper on lithofellic acid 
(this vol., p. 131), he mentioned that in recrystallising the crude pre- 
cipitated barium lithofellate, a substance remained undissolved, appa- 
rently the barium salt of a new acid; this is of a resinoid nature, 
and after being thoroughly washed with boiling water, in which it is 
almost insoluble, is obtained as a yellowish amorphous semitransparent 
mass. It melts at 109°, and on treatment with acids, it is decomposed 
with liberation of the new acid. Although this barium salt is usually 
amorphous, it was on one occasion obtained in a crystalline state, 
on allowing a hot filtered solution ‘of crude barium lithofellate to 
evaporate spontaneously. The crystals, which were exceedingly 
minute, were of rhombohedric habit, but owing to their smallness, but 
few measurements could be taken. Two analyses of the barium salt 
were made, the results agreeing with the formula CyH;;0,.H. 

Iithobilic acid was prepared by decomposing the barium salt with 
dilute hydrochloric acid, and after carefully washing with warm water, 
crystallising it from alcohol. The acid forms tufts of long needles, 
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of a slightly yellowish tinge (m. p. 199°). It is insoluble in water, 
moderately soluble in ether, and readily in alcohol even in the cold. 
Heated with concentrated hydrochloric acid, it is decomposed and dis- 
solved with a very beautiful violet-rose coloration. Its alcoholic solu- 
tion is dextrorotatory ; the specific rotatory power for D being greater 
than that of lithofellic acid. 

In conclusion, the author points out the difference in properties 
between lithofellic and lithobilic acids, such as the difference in the 
solubility of the barium salts, the difference in melting points, &ec. 
The new acid would seem to belong to the group of biliary acids, as it 
gives Pettenkofer’s reaction, and, when burned, emits the peculiar 
aromatic odour characteristic of the biliary acids. - C. E. G. 


Constitution of Stag’s Horn. By A. Briennarp (Compt. rend., 
89, 953—954).—Puritied stag’s horn gave the following numbers on 
analysis :— 

I. C, 45°03 ; H, 7:3; N, 16°01; Ash, 2°4. 
II. C, 44°90; H, 7:0; N,15°5; Ash, 2°3. 

On digestion with baryta in an autoclave at 150° for 48 hours, it 
gave— 
NH, 2°7; CO2, 3:0; C.H,0,, 3:2; C.H,O,, 1:2 

Analysis of the residue, which amounted to 95 per cent. of the puri- 
fied horn, gave— 

I. C, 448; H, 75; N, 13-9; Ash, 0°37. 
Il. C, 445; H, 7-45; N, 13°8. 


These results correspond with the equation— 


CissHo2Nu7Ous + 13H,O = 7NH; + 3CO, + C,H,O, + 
1°5C,H.O, + CisoH 00 soO5- 


Comparing this equation with that deduced by Schiitzenberger from 
similar experiments with albumin, viz., 


CiyeHs09N 530 60 + 48H,O = 13NH,; + 3C.H,0, + 300, + 
3C,H,0O, + Ci7HaeN On, 


the following inferences are drawn :—that stag’s horn is a lower homo- 
logue of coagulated egg albumin, and is more hydrated; and each 
molecule of carbonic and oxalic acids formed corresponds approximately 
to two molecules of ammonia; whilst oxalic and acetic acids are 
evolved in nearly equivalent amounts. W. R. 
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Physiological Chemistry. 


Gaseous Nitrogen, a Product of the Decomposition of 
Albuminoids in the Body. By J. Szzczn and J. Nowak (Pfliger’s 
Archiv. f. Phys., 19, 347—415).— The autbors criticise, at great 
length, the work of Viot and Pettenkofer, especially Viot’s statement 
that the whole of the nitrogen resulting from the decomposition of 
albuminoids within the body is to be found in the urine and excre- 
ment. They point out possible sources of error in the experimental 
methods adopted by Viot, and in the respiration apparatus of Petten- 
kofer. An apparatus is minutely described, composed entirely of glass 
and metal, all joints being made tight by means of mercury, and by 
the use of which they claim to have established the facts, that a por- 
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tion of the nitrogen which results from the decomposition of albu- 
minoids in the bodies of animals passes out of the system in the 
gaseous form; and that the amount of nitrogen thus expired increases, 
within narrow limits, in direct proportion to the duration of the expe- 
riment and the weight of the animal employed. 

As the point discussed is of importance, a table is given in which 
the actual results obtained are grouped together. 

The cubic contents of the apparatus were determined, and thus the 
total nitrogen, in grams, could be found from analysis of the air 
passing through the apparatus. M. M. P. M. 


Chemical Composition of Milk. By L. Scuiscuxorr (Ber., 12, 
1490—1492).—Adopting the view that milk is an emulsion of fat, the 
author has made attempts to emulsify different fats. A weak solution 
of potassium or sodium carbonate (2th per cent.) will only emulsify 
those fats which contain free fatty acid, even though in minute 
quantity. The richer the fat is in solid constituents, the more easily 
is it emulsified ; fats poorer in solids require a larger proportion of 
free fatty acids. A fat must, however, be liquefied before it can form 
an emulsion; the ease with which it does so depends therefore not on 
its firmness at ordinary temperatures, but on the superior attraction 
exerted by the emulsifying liquid on a solid over a liquid fat. An 
alkaline solution emulsifies a fat, when its smallest particles exert a 
sufficient attraction on any one constituent of the fat, even though 
absolutely indifferent to the remainder. Thus, oil of turpentine, 
mineral oil, &c., may be easily emulsified if mixed with a little stearic 
acid. A fat which cannot be emulsified in an alkaline liquid will be 
so easily when a different fat has been previously emulsified in the 
same liquid. The fat extracted from cow’s milk by a mixture of 
alcohol and ether contains a certain quantity of fatty acids, and hence 
easily forms an emulsion. Melted butter, which contains relatively 
little free acid and solid fat, is emulsified with much less ease. The 
liquid part of butter is almost incapable of forming an emulsion, but 
does so easily when mixed with solid fat and a little free fatty acid. 
Conversely, cow fat completely loses its power of forming an emulsion 
after washing with a solution of an alkaline carbonate. It is singular 
that alkaline carbonates are chiefly attracted by, and combine with, 
the solid fats of butter. The author has not yet accurately determined 
what acids render milk fat emulsifiable: but amongst them are 
myristic, capric, caproic, and perhaps butic acids, as may be concluded 
from some of the properties of their salts, and from their melting 
points. An emulsion may be pronounced good when it is brilliantly 
white, adheres strongly to glass, and on standing slowly separates a 
layer considerably thicker than the original fat. Under the micro- 
Scope it appears to be formed of small globules, nearly uniform in 
size. 

The formation of an emulsion thus evidently depends on the divi- 
sion of the fat into minute globules, and the fixation of the emulsifying 
liquid on their surface by the molecular attraction exerted upon it by one 
of their constituents. The greater this attraction, the smaller will be the 
globules, but the more unstable the emulsion. Shaking favours the 
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division of the globules, and therefore the decomposition of the emul- 
sion. The most permanent emulsions are furnished by fats containing 
fatty acids which do not easily combine with alkalis, since the alka- 
line salts of fatty acids attract fats but feebly. By prolonged shaking 
an emulsion is completely decomposed into fat and soap, which do not 
further act on each other. 

Intermediate products are obtained by partial decomposition. An 
emulsion is decomposed on keeping, by cooling, and by dilution with 
water, alcohol, or ether, and by such operations as hasten saponification, 
viz., heating, addition of strong alkali, &c. Albuminous matters 
added in excess decompose it very easily, forming soap-like compounds 
containing fatty acids, fat, albumin, and alkalis, or even salts. These 
compounds have little attraction for the excess of fat, wherefore the 
latter separates. The fat contained in these compounds cannot be 
extracted by alcohol or ether alone, but may be so by a mixture of the 
two. Albuminous matters decompose emulsions less easily in presence 
of calcium salts, since a mixture of albumin with these salts, especially 
the phosphates, strongly attracts fats. 

That milk is an emulsion of fat in a liquid containing albumin, 
salts, and sugar, the author has proved by preparing a similar artificial 
emulsion closely resembling it. The changes taking place in milk 
when kept depend on the formation of various new emulsions. The 
composition of the cream is different at different periods of its forma- 
tion. The first portions give the best butter, and consist of fat, alka- 
line phosphates, and albumin, forming a compound insoluble in water 
and weak acids; the later portions are richer in albumin and lime 
salts. These latter emulsions consist of smaller globules, contain free 
fatty acid, and yield a much coarser butter. About the time of their 
separation the milk begins to turn sour, and consequently all the sub- 
stances which are insoluble in weak acids, and have a sufficiently low 
specific gravity, pass into the cream. If the souring of the milk be 
prevented, very little cream will be formed. Butter consists of fat, 
and an emulsion containing lime, insoluble in water. 

Finally, the author has discovered in whey an albuminoid which is 
different from common albumin and from casein. Synthetic experi- 
ments have shown that casein without albumin may form milk, but 
not cream. These two albuminoids together go to form milk and 
cream; but the latter is only obtained in its natural form, when the 
third modification is present. Ch. B. 


Combinations of Phosphoric Acid in the Nervous Substance. 
By L. Jouty (Compt. rend., 89, 756—758).—Phosphoric acid occurs 
in the nervous substance as glycero- or oleo-phosphoric acid, and on 
ignition of the brain substance a residue, consisting of phosphoric acid 
and alkaline phosphates, and carbonates is left. The results obtained 
by the ignition of 100 grams of the brain substance of the ox and calf, 
and the spinal marrow of the ox are as follows :— 
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Spinal marrow 
Brain of calf. | Brain of ox. of ox. 
Free phosphoric acid .. — 0°095 0°874 
Potassium phosphate .. 4°774 1°851 2°310 
Sodium .. 0104 0°206 0°105 
Magnesium .- 0°054 0°178 0°076 
Tron .. 0°088 0°309 0°154 


5°020 2-639 3°519 


The phosphoric acid in combination with alkalis is calculated as 
potassium phosphate. 

These results show that in the young animal, the brain is very rich 
in phosphates, whilst in the full grown animal, the spinal cord contains 
more phosphoric acid, and that after the alkaline phosphates, phos- 
phate of iron is most abundant. L. T. O'S. 


Distribution of Phosphates in the Muscles and Tendons. By 
L. Jouty (Compt. rend., 89, 958—959).—Although the total amount 
of phosphates in muscle has been determined, analyses are wanting 
in which the separate phosphates have been estimated. The author 
has analysed the muscle of the calf, and of thin and fat oxen, with the 
following results :— 

100 grams of dried muscular tissue contain :— 

Thin ox. 
Alkaline phosphates ‘ 0-021 
Calcium - C 0-060 
Magnesium ,, ‘li 0:073 
Tron - , 0-040 
Iron oxide, uncombined with 


phosphorus -— 
0°394 


The ash of tendons was also analysed— 


Alkaline phosphates 
Calcium pe 
Magnesium 

Tron 


Distribution of Copper in the Animal Kingdom. By M. 
Grunt (Gazzetta, 9, 546—555).—After noticing the statements of 
various chemists as to the existence of appreciable quantities of copper 
in various parts of the human system, Cloez’ researches on the blood 
of the goat, and Church’s on the red pigment in the feathers of cer- 
tain of the Musophagide, the author describes his own experiments, 
which he was induced to undertake on discovering copper in some 
bat’s guano from a cave at Santagata d’ Esaro; various samples of 
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this were found to contain from 0°348 to 0°403 per cent. of cupric 
oxide, CuO. The next step was to examine the bats whose excrements 
had formed the guano; several of these were incinerated and the 
copper estimated in the ash: it was found to be 0°039 per cent., equiva- 
lent to 0°0014 on the original weight of the bats. It is worthy of note 
that the proportion of copper found in these animals is much less than 
in the guano, which confirms the observations of Paul and Kingzett, 
that when copper is exhibited internally, the greater portion passes 
out with the excrements. Lastly, the food of these insectivorous 
animals was examined. Various species of insects (more than 20 in 
number) belonging to the natural orders Hymenopterx, Coleoptere, 
and Lepidoptere, were tested for copper, and it was found in every 
case. 

Other animals examined were the hedgehog, of which the ash 
yielded 0-02 per cent. CuO, and a species of lizard (Podercis muralis). 
In the latter the amount of copper was very variable, but the mean of 
18 individuals gave 0°0565 per cent. on the ash. ‘Two species of 
Coleopterze were examined, Anomala vitis giving 0°095, and Blatta 
orientalis 0°826 per cent. on the ash. The very large quantity of 
copper in the last named insect is accounted for by their coming in 
contact with copper vessels in their excursions about the house in search 
of food. Two Myriapods were examined (Julus terrestris and Armidilli- 
dium vulgare), the ash of the former containing 0221, and that of the 
latter 0°197 per cent. Cu. <A mollusc (Helix pisana) gave 0°089. The 
results already obtained are sufficient to show that copper is very 
widely distributed in the animal kingdom. 


Chemistry of Vegetable Physiology and Agriculture. 


Alcoholic Fermentation. By D. Cocnin (Compt. rend., 89, 
786—787).—To prove the existence of a soluble ferment, yeast-water 
was prepared from beer-yeast, according to Pasteur’s method, by boiling 
it with water in the proportion of 100 grams per litre, and filtering at 
once. The filtrate was mixed with beer-wort, at a temperature of 
25 to 30°, no fermentation set in, but on sowing some of the residue 
in beer-wort, fermentation took place with great rapidity. This ap- 
pears to contradict Berthelot’s statement (ibid., 83, 9) that a soluble 
ferment does exist. L. T. O'S. 


Remarks on Cochin’s Note relating to Alcoholic Fermenta- 
tion. By Berrnetor (Compt. rend., 89, 806—808).—Cochin has 
attempted to continue Claude Bernard’s work by some cbservations on 
the actual process of fermentation of sugar with beer-yeast, and failed 
in separating a soluble ferment from an extract of beer-yeast, in which 
the yeast itself was growing. Now a liquid in which yeast is actually 
growing does not cause alcoholic fermentation, and if a soluble fer- 
ment exists at all, it must be sought for under conditions analogous 
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to those in which digestive ferments are formed, viz., under the influence 
of the food which the ferment is intended to digest. W. R. 


Alcoholic Fermentation: Reply to Berthelot. By D. Cocnin 
(Compt. rend., 89, 992—994).—The author replies to Berthelot’s 
criticism, that, yeast actually growing does not provoke fermentation, 
by stating that the ferment he used was stable, contained no organisms 
in the state of growth, and although capable of inverting sugar, did 
not induce alcoholic fermentation. W. R. 


Vital Power of Schizomycetes in Absence of Oxygen. 
By J. W. Gunnine (J. pr. Chem., 20, 434—443).—The author has 
previously published an account of his researches (this Journal, 1878, 
Abst., 267, 907), from which he draws the conclusions that sub- 
stances capable of putrefaction when enclosed in vessels from which 
nearly all oxygen has been removed act for only a short time; and 
when oxygen has been completely removed by means of a solution of 
grape-sugar in caustic soda mixed with indigo, no putrefaction 
occurs, and the organisms which produce putrefaction are killed. The 
present paper is a reply to Nencki’s objections, who stated that Gun- 
ning’s experiments were inaccurate. 

Gunning has shown that the apparatus employed to produce what 
Nencki termed “space freed from oxygen” is insufficient for that 
purpose, and contains enough oxygen to colour ferrous ferrocyanide 
deep blue. Nencki also supposed that the presence of products of fer- 
mentation stopped all action of the organisms. To controvert this state- 
ment, Gunning adduces experiments which were already in progress 
before Nencki had published his objections. These consisted in keeping 
putrefying matter in tubes in which oxygen, hydrogen, aid air were 
enclosed. As was to be expected, fermentation proceeded furthest in 
the tubes containing pure oxygen, less far in those containing air, 
and very much less in those containing hydrogen. The amount of 
decomposition was ascertained by estimating the carbonic anhydride, 
ammonia, and volatile acids. Nencki’s last objection was that by some 
chance the liquids infected may have come in contact with only those 
bacteria which require oxygen for their existence. This objection is 
shown by Gunning to depend on a misunderstanding of Pasteur’s 
researches, viz., that two such varieties exist. Pasteur believes that 
such ferments as exist at the surface of a putrefying medium obtain 
oxygen from the air, and those in the interior of the liquid derive 
oxygen from the decomposing substance, but does not imagine two 
varieties to exist. Besides, even were there such different organisms, 
it is impossible to believe that from some chance a liquid should 
become infected with only one variety, and that the germs of the 
other variety, which would be just as likely to be present in air to the 
same extent, should have no influence. W. R. 


Nitrification. By T. Scunozsine and A. Muntz (Compt. rend., 
89, 891—894, 1074—1077).—For the preceding researches of the 
same authors see this Journal, 34, 597. The authors have separated 
the organism producing nitr ification from the other organisms existing 
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in soil by systematic cultivation in suitable solutions, which had been 
previously sterilised by heat. The nitrifying organism consists of 
minute corpuscles, round or slightly elongated ; they occur frequently 
in pairs, and appear to propagate by budding; they are not easily 
distinguished from other organisms of the same class. 

The nitrifying organism is somewhat easily destroyed by heat; 
exposure for ten minutes to 100° is certainly fatal, and even 90° is 
generally sufficient. Desiccation also arrests nitrification, and appa- 
rently kills the ferment.. A soil actively nitrifying may be effectually 
sterilised by drying at the temperature of the air. Long deprivation 
of oxygen also kills the ferment, at least in liquid mediums. In 
mediums rich in organic matter, mucor is its chief enemy. Until the 
life of the fungus has run its course, no nitrification will occur. 

The nitrifying organism is not normally present in. the air. In no 
case has nitrification been started in a sterilised solution by the access 
of ordinary air. It is abundant in soil, in sewage, and in waters con- 
taminated with organic matter. In running water, it is sparsely 
distributed, attaching itself to the surfaces of solid bodies. It collects 
at the bottom of the vessel, when the water is allowed to rest. 

The effect of temperature on nitrification in liquid mediums was 
ascertained. Below 5°, the action is extremely feeble; it becomes 
appreciable at about 12°. With a rising temperature, the action 
rapidly increases, reaching its maximum at 37°, at which point the 
production of nitrates is ten times as rapid as at 14°. Beyond 37°, a 
speedy diminution of action takes place; at 45°, less nitrate is formed 
than at 15°; and at 50°, the action is very slight. Beyond 55°, no 
nitrification occurs. 

Free access of oxygen is essential for rapid nitrification. Other con- 
ditions being equal, nitrification in liquids will be in proportion to the 
surface exposed. In soils, nitrification will be greater in proportion to 
the amount of water present, up to that point at which the pores of 
the soil become filled and air excluded. Feeble alkalinity is another 
essential condition. This condition is generally satisfied by the pre- 
sence of carbonate of calcium, but may also be fulfilled by alkali car- 
bonates, including carbonate of ammonium; if, however, the amount 
of alkali carbonate exceeds two or three thousandths of the solution, 
nitrification is arrested. Small quantities of neutral salts are without 
effect. Sugar, glycerol, alcohol, tartrates, and albumin are all capable 
of furnishing the organic carbon required by the organism. There is 
no constant relation between the carbonic and nitric acids produced. 
Strong light is prejudicial to nitrification, but feeble illumination has 
little effect. 

Nitrites are seldom formed in soils, but frequently in liquids if the 
temperature is below 20°, or the access of air is limited. A thin layer 
of liquid may produce nitrates, and a thicker layer nitrites. 

R. W. 


Note by Abstractor—At Rothamsted, the maximum temperature at 
which nitrification occurs was found to be much lower than here 
stated. Solutions kept for 54 days at 40° refused to nitrify though 
twice seeded. The difference may perhaps be explained by the 
different depths of the solutions ; this at Rothamsted was about five 
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inches, and in the case of the above experiments was (apparently) but 
a few millimeters. The production of nitric or nitrous acid is shown 
by the Rothamsted experiments to be determined in some cases by 
the condition of the ferment, rather than by the conditions of the 
medium. R. W. 


Nitrification. By E. W. Davy (Chem. News, 40, 271).—Experi- 
ments were made in reference to the addition of animal impurities in 
potable waters, and to ascertain the circumstances which were favour- 
able or otherwise to the formation of nitrites and nitrates in waters, 
which were so polluted. By using Price’s well-known test for nitrites, 
the author in most cases obtained the evidence of the formation of 
nitrites. 

Warington concludes from some experiments made that darkness is 
an essential condition to the development of those low forms of vege- 
table life which are supposed in many instances to give rise to nitrifi- 
cation, but from the results of several comparative experiments made 
in this way, the author came to the conclusion that the condition of 
light or darkness exercises but little influence one way or the other in 
this process. 

The author mentions that as regards nitrification occurring in water 
containing organic matters, it is necessary to have acertain amount of 
air or free oxygen to carry on the process. It was also found that the 
quantity of animal matter which is held in solution in the water exer- 
cises a considerable influence on nitrification ; the influence of tem- 
perature, however, is still greater, for it has been observed that in cold 
weather nitrification is very slow, whilst in warm weather, it is much 
quicker, and that by the application of artificial heat, the process can 
be greatly accelerated. 

In conclusion, the author calls attention to another fact noticed in 
connection with this subject, viz., the rapidity with which nitrites are 
sometimes formed in water contaminated with sewage impurities. 


D. B. 


Albumin and Amido-compounds in Plants. By O. Kettner 
(Bied. Centr., 1879, 671—676).—The author made a series of investi- 
gations on plants at different stages of their growth with respect to 
the amount of albumin and amido-compounds they contain. His 
results confirm conclusions already arrived at (Bied. Centr., 1879, 370; 
this Journal, 1879, Abst., 819), namely, that the amount of albumin 
reaches its maximum only when the plant has arrived at full maturity. 
With regard to the conversion of nitrogen from inorganic sources into 
albumin, the author finds that with nitrates, a certain quantity is con- 
verted into amido-compounds. The plant investigated was the common 
pea. After soaking the seeds in water, they were divided into three 
lots, and sown in sand, the first lot being treated regularly with dis- 
tilled water, the second with solution of nitre, and the third with a 
solution of ammonium nitrate. 

Nine different kinds of potatoes grown on unmanured land gave 
the following mean results on analysis :— 
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Percentage of 
Percentage of Percentage of nitrogen nitrogenous albu- 
dried substance. in dried substance. min in total. 


Nos.1—5.... 19°45 2-117 49:1 
6-9... 22:99 1-619 571 


These figures show that the total quantity of nitrogen decreases as 
the total solid matter increases, while the albumin undergoes not merely 
a relative, but also an absolute increase. J. K. C. 


Resistance of Seeds to the Prolonged Action of Chemical 
Agents. By I. Gieuiont (Gazzetta, 9, 474—505).—The seeds em- 
ployed in this research were chiefly those of lucerne, as they offer 
great resistance to the action of reagents, and germinate quickly. 
They were carefully selected, and trial experiments made during the 
course of the investigation showed that 90 per cent. germinated under 
favourable conditions. In all the experiments, the seeds were sown in 
quartzose sand kept moist. 

Action of Gases.—The seeds, either dry or moist, were placed in a 
glass globe furnished with two tubes, through which a current of the 
gas was passed until the air was entirely expelled, when the orifices 
were hermetically sealed. The gases employed were oxygen, nitro- 
gen, hydrogen, varbonic oxide, carbonic anhydride, methane, nitrous 
oxide, nitric oxide, ammonia, sulphurous anhydride, hydrogen sul- 
phide, chlorine, hydrochloric acid, and arseniuretted hydrogen, and 
the time during which the seeds were left in contact with the gas 
varied from 1 to 593 days. Full details of the experiments are 
given, and from the results the author infers that all seeds do not 
resist the action of the same gas equally well, those being least 
affected which, like lucerne, have an involucre not easily permeable 
by gases. If softened in water, they invariably die when exposed to 
the action of any other gas than air, and that whatever may be the 
structure of the involucre. 

Of the different gases, chlorine, hydrochloric acid, and ammonia act 
comparatively rapidly on seeds normally dry, although these may be 
able to resist the action of nitric oxide, sulphurous anhydride, and 
hydrogen sulphide for a considerable time, whilst the other gases act 
but slowly on them; moreover, those seeds which have resisted for a 
long time the action of the more energetic gases do not germinate in 
the normal manner, the root being but slightly developed if at all, and 
the cotyledons are often green. 

Action of Iiquids.—The author had completed his investigation cf 
the action of liquids on seeds before the publication of Nobbe’s 
results. These he can confirm by his own observations, which embrace 
a much wider field, and include the action of water, methylic, ethylic, 
and amylic alcohol, ether, chloroform, carbon tetrachloride, carbon 
bisulphide, ethyl iodide, glycerol, benzene, nitrobenzene, and aniline, 
both at the ordinary temperature and at their boiling point, the seeds 
being dry in some cases, and in others previously steeped in water. 
The results show that various kinds of seed differ in their power of 
resisting the action of liquids, this depending exclusively on the 
structure of the integument. Of the seeds tried, lucerne is least 
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affected, whilst the vitality of wheat is most easily destroyed. Of all 
the liquids employed, water is the most readily absorbed, and it is 
the only one which causes the seeds to swell; moreover, if the other 
conditions for germination are wanting, it is the liquid which most 
quickly destroys the vitality of the seed. Seeds which have been 
steeped rapidly lose their power of germination in contact with 
other liquids. When the temperature of ebullition is comparatively 
low, as is thecase with ether and carbon bisulphide, the seeds with 
sensibly impermeable involucre, such as those of lucerne, can resist 
the action of the boiting liquid for a long time, no appreciable 
quantity of fatty or waxy substance being extracted. 

Action of Solutions—Alcoholic solutions of iodine, of potassium 
bromide, sulphide, and cyanide, of zinc and mercuric chlorides, 
copper sulphate, ammonium sulphide, arsenious anhydride, camphor, 
and phenol were tried, using seeds of lucerne and wheat. It was 
found that the latter were rapidly killed (except when treated with 
a glycerol solution of copper sulphate) whilst the lucerne resisted 
the action of most of the solutions for a long time. They were, how- 
ever, quickly destroyed by alcoholic solution of iodine when concen- 
trated, by potassium and ammonium sulphides, and by an alcoholic 
solution of sulphurous anhydride. C. E. G. 


Mode of Action of Sulphur as a Remedy against Vine- 
disease. By J. Morirz (Ber., 12, 1938).—The efficacy of sulphur in 
protecting vines against the destructive attacks of the fungus Oidiwm 
Tuckeri is due to the evolution of sulphurous anhydride, which occurs 
when that substance is sprinkled over the living vine. T. C. 


Note.—Pollacci (this Journal, 1876, ii, 540) states that hydrogen 
sulphide is produced when vines are sulphured, and that it is to this 
that the destruction of the oidium is due.—C. E. G. 


Analysis of Soils from the Bunter Sandstone Formation. 
By R. Weser (Bied. Centr., 1179, 650—651).—The soils under inves- 
tigation were produced by the weathering of bunter sandstone from 
Spessart and Vogesen. Samples were taken from poor and good 
plots, and analyses were made from the surface and subsoil of each. 
The author finds that the upper layers of soil taken from plots planted 
with oak and beech contain more humus than is the case when the 
ground is overgrown with fir; also that soils from the latter yield less 
potash when treated with hydrochloric acid, and contain only about 
one-half the amount of soluble silica present in the former case. It is 
also remarkable that the quantity of phosphoric acid present is in 
direct proportion to the fertility of the soil. J. K. C. 
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Analytical Chemistry. 


Application of the Galvanic Current in Analytical Chemistry. 
By C. Lucxow (Zeits. Anal. Chem., 1880, 1—19).—The subject is 
divided into—(1) the qualitative behaviour of various soluble and 
insoluble compounds of the commonly occurring elements under the 
influence of the galvanic current, and (2) the electrolytic quantitative 
separation and estimation of various metals, partly in the metallic 
state and partly in the state of compounds of constant composition. 
Either a constant battery or a thermo-electric pile is used for the pro- 
duction of the electricity. Of all constant batteries Meidinger’s is 
most suitable for analytical purposes (7bid., 8, 31). Among thermo. 
electric piles, Clamond’s, in the form of a cylinder, using gas, petro- 
leum, or charcoal, is best (ibid., 15, 334). A voltameter is used to 
measure the strength of current. 

(1.) The Qualitative Behaviour of various Soluble and Insoluble 
Compounds of the commonly occurring Elements under the influence of 
the Galvanic Current.—The action is different, according as it takes 
place in a simple cell, in which both poles are immersed, or in a divided 
cell. The strength of the current, the concentration and temperature 
of the solutions, also in some cases influence the nature of the decom- 
position. In the simple cell, the products of decomposition are allowed 
to freely mix with each other and hence secondary products arise. 

The galvanic current in acid solutions has mainly a reducing, 
and in alkaline solutions an oxidising action. For instance, a solu- 
tion of potassium chromate acidified with,sulphuric acid is reduced 
when in the simple cell, all the chromic anhydride being converted 
into chromic oxide, whilst a solution of chromic oxide in potassium 
hydrate is converted into potassium chromate. 

In the electrolysis of cyanides, the cyanogen undergoes a further 
decomposition, the final products consisting of carbonic anhydride and 
nitrogen. Prussian blue is deposited on the positive pole from solu- 
tions of ferro- and ferri-cyanides. In dilute solutions of metallic 
chlorides, hypochlorous acid is alone produced, in concentrated solu- 
tions chlorine is also liberated; chlorates are produced from the 
chlorides of the alkalis and alkaline earths as soon as the reaction of 
the solutions has become alkaline, from the evolution of the chlorine 
and hypochlorous acid. 

If dilute chloride solutions contain a little free hydrochloric acid, 
hypochlorous acid is alone produced, and the solution after a time 
acquires an alkaline reaction. Iodine and bromine are separated from 
solutions of iodides and bromides. Iodates and bromates are pro- 
duced simultaneously from the iodides and bromides of the metals of 
the first two groups, especially in concentrated solutions. Potassium 
cyanide is decomposed by the galvanic current into potassium and 
ammonium carbonates. When the solutions of the chlorides, bromides, 
and iodides contain free alkali, only chlorates, bromates, and iodates 
are produced. From the insoluble compounds of chlorine, bromine, 
iodine, cyanogen, ferro-, and ferri-cyanogen with the metals suspended 
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in dilute sulphuric or nitric acids, the metal is separated at the nega- 
tive pole, whilst the acid radicle appears at the positive. 

Concentrated nitric acid is decomposed with production of nitrous 
acid ; in the acid of sp. gr. 1°2, this decomposition does not occur, at 
all events under the influence of a feeble current. No ammonia is 
produced from dilute nitric acid, either per se or in presence of sul- 
phuric acid; but if a solution of cupric sulphate is added in sufficient 
quantity, ammonium sulphate and metallic copper are produced simul- 
taneously until all the nitric acid is converted into ammonium sul- 
phate. In the presence of free alkali, nitrates are not converted into 
ammonia, but the latter is converted to nitric acid. Concentrated 
(English) sulphuric acid is decomposed with deposition of sulphur. 
Sulphurous acid in aqueous solution decomposes into sulphur and 
sulphuretted hydrogen; the sulphites are gradually converted into 
sulphates. Thiosulphates are converted into their corresponding 
sulphates with separation of sulphur. The alkaline sulphides, accord- 
ing to their richness in sulphur, are decomposed with or without sepa- 
ration of sulphur, sulphates being formed. In the alkaline sulphates 
and thiosulphates, in addition to sulphides, polythionates are always 
produced. Phosphoric acid or phosphates undergo no change in dilute 
solutions. Carbonic anhydride is very incompletely evolved at the 
positive pole from the solutions of hydrogen potassium carbonate. 
Silicic and boric anhydrides are separated from their concentrated 
solutions in tree-like crystals at the positive pole. 

The metals of the sixth group are all separated from their solutions 
by the galvanic current in the metallic form. In the electrolysis of 
the chlorides of antimony and arsenic, some antimoniuretted and 
arseniuretted hydrogen are produced at the-negative pole. If the three 
metals occur together, first arsenic, then antimony, and lastly tin is 
precipitated. Platmum is deposited from its solutions in the reguline 
form at first, but as the solutions become more dilute, in the form of 
platinum black. From the solution of their sulphides in alkaline sul- 
phides, tin and antimony are separated completely, arsenic not quite 
completely, in the metallic form. The oxide of tin produced by the 
action of nitric acid, and the oxide of antimony formed in the same 
way, dissolve on heating in concentrated potash or soda: the metallic 
separation from these solutions is very incomplete, unless sulphuretted 
hydrogen is passed inte the alkaline solutions or they are acidified with 
hydrochloric acid. 

Of the metals of the fifth group, copper is precipitated from solu- 
tions containing free sulphuric, nitric, or acetic acid when the 
amount of acid in the solution, calculated as anhydride, does not 
exceed 8 per cent. Also all copper is separated from solutions con- 
taining free hydrochloric acid, om the addition of ammonium or sodium 
chlorides or sodium acetate. Similarly from solutions containing ex- 
cess of ammonia, ammonium carbonate, or potassium cyanide. 

Silver is separated from solutions containing 8—10 per cent. nitric 
acid in a very bulky metallic state; at the same time some peroxide is 
precipitated on the positive pole, which, however, can be prevented by 
the addition of glycerol, sugar of milk, or tartaric acid. From the 
ammonia or ammonium carbonate solutions, the metal is precipitated 
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in a very bulky form, peroxide being deposited at the positive pole; 
this, however, is soon reduced to the metallic state. From potassium 
cyanide solutions, the silver separates in the metallic form with a dull 
lustre. 

Mercury is precipitated in the form of drops from all its salts; in 
presence of other metals, amalgams are formed. 

Lead is precipitated from neutral solutions partly as metal at the 
— pole, partly as peroxide at the + pole. A pure metallic separation 
occurs only in the presence of easily oxidisable substances which pre- 
vent the formation of the peroxide. From alkaline solutions, the lead 
is separated as metal only, in a somewhat bulky form; a slight sepa- 
ration of the peroxide occurs in a pure lead solution only in the 
presence of not more than 10 per cent. of free nitric acid. If the 
solution contains copper, even in very small quantities, in addition to 
lead, all the lead is separated as peroxide in presence of smaller quan- 
tities of free acid. Other metals, as silver and mercury, behave in a 
similar manner, but carry some lead down with them. 

Bismuth is precipitated in the metallic state from its solution in 
presence of free nitric acid, some peroxide being formed at the same 
time. 

Cadmium is completely precipitated from its acid or ammoniacal 
solution in the metallic state. 

If all the above-mentioned metals of the fifth group are present 
simultaneously, mercury and silver are first precipitated, bismuth and 
copper only after the greater portion of the first two mentioned metals 
is separated. 

Of the metals of the fourth group, zinc, nickel, and cobalt are incom- 
pletely separated in the metallic form, from their sulphates in neutral 
solution, manganese and uranium not at all. On the addition of potas- 
sium acetate, tartrate, or citrate, zinc, nickel, and cobalt separate com- 
pletely, uranium to a slight extent. In the electrolysis of the ammo- 
niacal or potassium cyanide solution of cyanides, both zinc, nickel, 
and cobalt, are completely separated. Zinc is furthermore completely 
separated in the metallic state from its potash solution, to which some 
potassinm cyanide has been added. 

Manganese is not separated in the metallic state from its neutral or 
acid solution, but is deposited as hydrated manganese peroxide. In 
very dilute solutions of manganese containing much nitric or a mix- 
ture of nitric and sulphuric acids, permanganic acid is formed, and 
imparts its characteristic red colour to the solution. 

Uranium is obtained in small quantity only, even from the completely 
neutral solutions of the oxide, as a yellowish-grey metallic precipitate, 
soluble in liydrochloric acid. 

Iron is incompletely separated in the metallic form from neutral 
solutions of ferrous salts, some ferric salt being formed. If to the 
neutral solution of ferrous sulphate, some ammonium citrate be added 
containing free citric acid, and care be taken that free citric acid 
remains in the solution, the iron will be deposited in the lustrous 
metallic form, even when a portion of the iron was present originally 
in the ferric state. No iron is separated from potassium ferrocyanide, 
but Prussian blue at the — pole. From the solution of ferrous oxide 
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in sodium thio-sulphate all the iron is separated, chiefly as ferrous 
sulphide. From the fluoride dissolved in sodium fluoride, metallic iron 
is precipitated. 

The solutions of the metals of the first three groups offer but few 
characteristics. 

The alkaline earths are distinguished from the alkalis by the pro- 
duction of precipitates of their carbonates on the electrolysis of their 
salts of organic acids in neutral or slightly acid solutions. 

In the solutions of ammonium salts, ammonia is produced at the 
negative pole. 7. aS 


Estimation of Chlorine in Grains and Forage. By R. 
Notte (Compt. rend., 89, 955—956).—In estimating chlorine in grain, 
the author finds it necessary to neutralise the phosphoric acid liberated 
on ignition by adding sodium carbonate before ignition; otherwise 
the chlorine is evolved. The table which follows shows comparative 
results with and without the use of sodium carbonate :— 


Without Na,CO;. With Na;CO,. 
0:0605 
0:0630 
0°0455 
0:037 
0°0396 
0°026 
0°054 
0-080 
W. R. 


Method for the Detection and Estimation of Iodine in 
Presence of Chlorine and Bromine. By E. Donarn (Zeits. 
Anal. Chem., 1880, 19—23).—The author was led to the present pro- 
cess from some observations of ©. Zulkowsky in a paper ‘‘On an 
Iodometric Estimation of Chromic Acid” (J. pr. Chem., 103, 351). 
The process consists in the distillation of the mixed chlorides, bro- 
mides, and iodides with chromic acid solution, when the chlorides are 
found to be entirely and the bromides almost entirely unacted on, 
especially in dilute solution, the iodides being decomposed according 
to the equation 6KI + 8CrO, = I, + Cr,0; + 3K,Cr,O,, the resulting 
iodine being collected in a solution of potassium iodide and deter- 
mined in the usual manner. Bw. & E. 


Titration of Iodine by Stable Standard Solutions. By E. 
Auiary (Bull. Soc. Chim. [2}, 32, 273—276).—The author’s process 
is a modification of that proposed by Pellieux and Allary, in which 
bromine is made to replace combined iodine, which is removed as fast 
as liberated by agitation with carbon bisulphide, the termination of 
the reaction being reached when, after an addition of the bromine 
solution, a fresh drop of carbon bisulphide ceases to be tinged violet. 
In place of the alterable solution of free bromine, the author uses a 
Solution containing a definite mixture of alkaline bromate and bro- 
mide, which is easily prepared, and may be kept any length of time 
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without alteration in strength. This solution is made to act upon the 
iodide to be determined, in the presence of free hydrochloric acid, 
when the following reactions take place :—5KBr + KBrO; + 6HCl= 
6KCl + 3H20 + 6Br and 6KI + 6Br = 6KBr + 61. The liberated 
iodine is transformed into bromide of iodine by continued addition of 
the bromated solution, and starch-paste is used as an indicator. The 
mixture of bromate and bromide is made by saturating a concentrated 
solution of pure sodium hydrate with excess of pure bromine, and 
evaporating to dryness, without igniting. Two grams of this saline 
mixture are dissolved in water and made up to i litre. The standard 
solution of potassium iodide contains 1°308 gram of the pure salt 
(=1:000 gram iodine) in 1 litre. The starch solution is made ac- 
cording to Mohr’s formula. To standardise the bromated solution, 
10 c.c. of the standard potassium iodide are measured into a test-glass, 
and an excess of pure hydrochloric acid added, together with a few 
drops of starch solution. The bromated solution is now run in cau- 
tiously from a burette, with constant stirring. The liquid is suc- 
cessively coloured blue, the tint of wine lees, cinnamon, and very pale 
yellow. The point of maximum decoloration is easily seen, and the 
reading should be confirmed by adding a very slight excess of the 
bromated liquid, and titrating back with standard potassium iodide, 
added drop by drop until the slightest deepening of tint is observed. 
The strength of the bromated solution should be adjusted so that 
lec. = 1 c.c. of the standard potassio-iodide. If free iodine has to 
be estimated by this method, it should be transformed into hydriodic 
acid by addition of sulphurous acid. lIodic acid may be reduced to 
hydriodic acid by the same reagent. The author describes the appli- 
cation of this method to the determination of the iodine in kelp. 
J. M. H. M. 

Separation of Phosphoric Acid from Iron and Aluminium. 
By P. Derome (Compt. rend., 89, 952—953).—The substance con- 
taining phosphoric acid is mixed with five or six times its weight of 
dry sodium sulphate, and strongly ignited for ten minutes. On cooling, 
the mass is treated with water, when the phosphoric acid all dissolves 
as tribasic sodium phosphate, the iron and aluminium remaining as 
oxides. The exactness of this process is attested by numerous 
analyses. W. R. 


New Process for Analysing Commercial Potash. By B. 
CoRENWINDER and G. Conramine (Compt. rend., 89, 907—908).—This 
process is to acidify the solution with hydrochloric acid, add platinic 
chloride, and. evaporate. The potassio-platinic chloride is washed 
with alcohol and ether, and then dissolved on the filter with hot water. 
The platinum in the solution is reduced to the metallic state with a 
hot solution of sodium formate, and is weighed as such. The advan- 
tage is that it is unnecessary to remove sulphuric and phosphoric 
acids and silica from the potash before precipitation with platinic 
chlorides. W. R. 


Detection of Cobalt and Nickel in presence of each Other. 
By G. Parasocit (Gazzetta, 9, 509—513).—The author has observed 
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that when a plate of zinc is immersed in a solution of the double 
cyanide of nickel and potassium, hydrogen is evolved, and metallic 
nickel is deposited on the plate as a black powder; at the same time a 
dense cloud of a deep red-coloured liquid is formed around the latter, 
and gradually sinks to the bottom, until finally the whole liquid be- 
comes of a blood-red colour. No such phenomenon takes place with 
the corresponding cobalt compound. 

In order to test an acid solution containing the two metals, a slight 
excess of potash is first added, so as to precipitate the metals as basic 
salts; these are well washed by decantation, and after adding a little 
ammonium chloride solution and ammonia, the precipitate is dissolved 
in a very slight excess of a concentrated solution of potassium cya- 
nide, taking care to avoid agitation as far as possible, to prevent the 
double cobalt cyanide from absorbing oxygen from the air. The solu- 
tion is then divided into two parts, one of which is tested for cobalt 
in the manner previously suggested by the author, that is, by adding 
a few drops of ammonium polysulphide, so that it may float on the 
cyanide solution ; if cobalt be present, an intense red coloration will 
be seen at the point of contact of the two liquids. This reaction is 
very sensitive, and quite independent of the presence of nickel. To 
test for nickel, a plate of zinc is immersed in the other portion of the 
cyanide solution, when, if it be present, an evolution of gas will take 
place, and the red coloration above mentioned will be observed. This 
reaction is not interfered with by the presence of cobalt; but if too 
much cyanide has been used to dissolve the basic salts, a violent evolu- 
tion of gas will take place from the zinc plate, which disperses the 
red-coloured liquid formed at its surface, and renders it impossible to 
detect the presence of the nickel if the quantity is but — + 

New Method of Separating Nickel from Cobalt. By P. Dirvet. 
(Compt. rend., 89, 903—905).—This process depends on the fact that 
a solution of microcosmic salt, saturated in the cold, mixed with a 
solution of ammonium bicarbonate saturated with carbonic acid, pro- 
duces with salts of cobalt a bluish precipitate; after boiling for some 
seconds, a few c.c. of ammonia are added, and on heating to 100°, all 
the cobalt is precipitated as CoNH,PO,.H,O, which is changed to 
Co,PO, on ignition. If nickel is present, the whole of it remains in 
solution, as nickel salts give a blue colour, but no precipitate. The 
nickel remaining after separation of cobalt may be precipitated as sul- 
phide. Full details of the method for separating the two metals are 
given. Ina note appended to this paper, Pisani states that ammo- 
nium acetate may be substituted for ammonium carbonate. 

W. R. 

Estimation of Cobalt and Nickel. By E. Donarn (Ber., 12, 
1868-1869).—This method is a modification of Fleischer’s (J. pr. Chem., 
1870, Bd. 2, 48), and depends on the fact that when a solution of a 
cobalt salt is heated with potash or soda and iodine, cobalt sesquioxide 
is formed, whilst nickel salts are not changed. Therefore, in order to 
determine both the cobalt and nickel, the solution containing the two 
metals is divided into half, one half is boiled with potash and bromine, 
which precipitates both the cobalt and nickel, and the other half with 
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potash and iodine, whereby the cobalt alone is thrown down. The 
sesquioxides thus obtained are in each case heated with hydrochloric 
acid, and the liberated chlorine passed into potassium iodide solution, 
and finally the free iodine determined by titration with decinormal 
sodium. thiosulphate solution. From the equation, R.O; + 6HCl= 
2RCl, + 3H,0 + Cl., it is seen that 1 atom of iodine equals 1 atom of 
cobalt or nickel. Further, as the atomic weight of each metal is 59, 
so the difference of c.c. of decinormal thiosulphate solutions used in 
the two cases, when multiplied by 0°0059, gives the quantity of 
nickel. And the number of c.c. used in the second case, multiplied 
by 0°0059 gives the quantity of cobalt. ee 


Estimation of Chromium and Tungsten in Steel, and in 
their Alloys with Iron. By R. Scuiérret (Ber., 12, 1863—1867). 
—Estimation of Chromiwm.—The material finely powdered in a steel 
mortar is treated with a solution of the double chloride of copper and 
sodium or ammonium, by which means the greater portion of the iron 
is removed and a porous mass is left containing the chromium: the 
chromium is determined in this by fusion with sodium carbonate and 
nitre, extraction with water, and after carefully neutralising the filtrate 
with nitric acid, precipitating the chromate by mercurous nitrate. 
When silica is present, the aqueous solution obtained by extracting the 
fused mass is acidified with hydrochloric acid, a little alcohol added, 
and the whole evaporated to dryness: in the filtrate from the silica the 
chromium is precipitated by means of ammonia. 

The above method is not applicable in cases where the amount of 
chromium present is more than 8 per cent., as then the residue left 
after treatment with the double chlorides of copper and sodium is not 
easily oxidised by fusion. In such cases, it is better first to digest the 
steel with concentrated hydrochloric acid; the insoluble portion is then 
fused with sodium carbonate and nitre, and the solution of the fused 
mass in hydrochloric acid added to the hydrochloric acid solution of 
the steel. To separate the iron and chromium in such a solution, the 
author uses a method similar to that described by W. J. Sell (Ber., 12, 
847), which consists in almost neutralising with sodium carbonate, 
and after adding sodium acetate solution, which must not produce a 
precipitate, the solution is boiled with potassium permanganate solu- 
tion. Thus the greater portion of the iron separates out, and the 
supernatant liquid must have a red colour, indicating the presence of 
an excess of permanganate, which excess is destroyed by means of 
alcohol, and sodium carbonate is added to precipitate all the iron. In 
the filtrate from the iron, the chromium exists as chromate. A similar 
result is more advantageously obtained by using bromine instead of 
potassium permanganate. 

Estimation of Tungsten.—The estimation of this element may be made 
in a manner similar to the ubove ; the residue obtained by treating the 
steel with solution of the double chlorides of copper and ammonium, 
is fused with sodium carbonate. The aqueous extract of the fused 
mass is neutralised with nitric acid and the tungstate precipitated by 
mercurous nitrate. If silica is present, then the weighed tungstic 
acid is fused with potassium hydrogen sulphate, and the weight of the 
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silica left on extracting the fused mass with water, deducted from the 
first weighing, gives the weight of tungstic acid. When the amount of 
tungsten is higher than 12 per cent., it is better to digest the material 
with aqua regia, a portion of the tungsten then going into solution, whilst 
some separates out as tungstic acid; if the solution is allowed to stand 
for some days, the whole of the tungsten separates out, and may be 
filtered off, and the residue fused with sodium carbonate and treated 
as above. In case of an alloy containing 10 per cent. of tungsten, aqua 
regia does not produce a complete solution, but yields a black residue 
containing some tungstic acid, which is, however, decomposed by 
fusion with sodium carbonate. 


Influence of Acetic Acid on the Separation of Iron as Basic 
Acetate from Manganese, Zinc, Cobalt, and Nickel. By J. 
Jewett (Chem. News, 40, 273).—It has often been observed, when 
manganese is separated from iron by precipitating the latter as a basic 
ferric acetate, that some manganese is carried down with the iron pre- 
cipitate. Eggertz states that this can be obviated, at least to a great 
extent, by the presence of free acid. The author experimented in this 
direction and found that the presence of free acid decreased the 
amount of manganese in the iron precipitate, but at the same time 
prevented complete precipitation of the iron. A series of experiments, 
in which the only variable factor was the acetic acid, was undertaken 
to ascertain to what extent free acetic acid is efficient in keeping 
manganese, likewise zinc, nickel and cobalt, in solution, when present 


in quantities not too great to prevent precipitation and washing of the 
iron. It was found that, by using 4 per cent. of volume of acetic acid 
(sp. gr. 1044) and adhering to the necessary precautions of the pro- 
cess, a complete separation by one precipitation can be obtained of 
zine, and one sufficiently accurate for most purposes of manganese, 
whilst the amount of nickel and cobalt that goes down with the iron 
lessens with increase of acetic acid. D. B. 


New Method of Separating Manganese and Iron. By 
BeILsTeIn and JAWEIN (Ber., 12, 1487).—lodine is added to the solu- 
tion, previously treated with potassium cyanide in excess, when the 
manganese is precipitated as peroxide. Ch. B. 


Estimation of Carbon in Cast-Steel. By S. Kern (Chem. News, 
40, 225).—The following analyses show the difference in Eggertz’s 
method and the combustion method, in estimating the amount of 
carbon in steels. For the combustion method, chromic acid was 
used :— 


Combustion used.. 014 017 0:27 038 037 0:46 064 1:02 
Eggertz’s method 032 015 024 0°34 036 045 060 1:03 
D. B. 


Clarke’s Method for the Separation of Tin from Arsenic and 
Antimony. By F. P. Dewsy (Chem. News, 40, 257—259).—In 
experimenting on the separation of tin, arsenic, and antimony, the 
author decided to make a thorough investigation of the method proposed 
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by Clarke as the most favourable. Owing to the want of time, the 
separation of tin from antimony was the only one that could be under- 
taken. Some qualitative experiments were made to test the influence 
of free hydrochloric acid on the separation, and also the statement of 
Clarke that antimony could not be detected in the filtrate from the anti- 
mony trisulphide, either by the Marsh test or the black stain on pla- 
tinum with zinc, and that oxalic acid did not interfere with either of 
these tests. It was found that, to get the best separation, no hydrochloric 
acid should be present, although a very small amount does not exert 
any very great solvent action on the antimony trisulphide. Oxalic 
acid obscured the platinum and zinc test, forming a dense white coat- 
ing on both the platinum and zinc when the acid became nearly neu- 
tralised ; this completely masked any black stain that might have been 
produced on the platinum. It did not, however, obscure the Marsh 
test in the least. Another series of experiments showed that solutions 
of stannic chloride and antimony trichloride containing free hydro- 
chloric or nitric acid, or both, can be safely evaporated to dryness if a 
sufficient amount of potassium chloride is present. 

Other points of minor importance are considered in the mie  ? 


Methods for Indicating the Presence of Organic Matter in 
Water. By F. Tiemann and C. Preusse (Ber. 12, 1906—1924).— 
The authors have submitted some of the various methods proposed for 
this purpose to a critical examination, with the following results :— 

I. Determination by Ignition of the Solid Residues dried at 180°.— 
To this method it is objected that (1) the organic matter not expelled 
by evaporation is alone taken into account. (2) Silica present dis- 
places carbonic acid, and this, is not again taken up on evaporation 
with ammonium carbonate. (3) Different mineral matter will retain 
different amounts of moisture at 180°. (4) Some of the chlorides of 
the alkalis will be volatilised. Finally, the organic matter will react 
on the inorganic matter present, e.g., decomposing nitrates and nitrites 
into cyanates and cyanides. 

ll. Frankland and Armstrong’s, and III, Dittmar and Robinson’s 
(Chem. News, 1877, 26).—To these methods the authors raise the 
objections that they do not take into consideration the organic matter 
volatilised. by boiling in acid solution, nor the decomposition which 
the organic matter undergoes by evaporation in presence of sulphu- 
rous acid and ferrous chloride. Further, since the amount of car- 
bon and nitrogen differs. in organic compounds, this method gives 
no evidence of the absolute quantity of organic matter present; and 
only comparative results, when the mixture of the organic compounds 
in the waters compared is similar. This latter objection applies also 
to the following methods. 

IV. Methods in which Potassium Permanganate is used as an Indi- 
cator.—(a.), Kubel’s method (Kubel-Tiemann, Anleit. zr. Untersuchung 
von Wasser, II Anfl.,104). The water is.acidified with sulphuric acid, 
and boiled with a quantity of centinormal petassium permanganate 
solution for 10: minutes. the unused permamganate is destroyed by 
centinormal oxali¢e acid ; and the excess of oxalic acid is determined by 
titration with permanganate solution. Thus the amount of potassium 
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permanganate reduced by the organic matter is determined and con- 
sequently the oxygen required for the latter’s oxidation. 

(b.) Schulze’s method (zbid., 102). This method differs from 
Kubel’s, inasmuch as the water is rendered alkaline by adding a little 
soda, instead of being acidified with sulphuric acid. After boiling for 
ten minutes, the water is acidified with sulphuric acid, and the amount 
of unused potassium permanganate determined as before. 

(c.) Tidy’s method (this Journal, Traus., 1879, 66). 

The advantage of these methods is that both the volatile and the 
non-volatile organic matter is taken into consideration. Of the three 
methods the authors prefer that of Kubel, as being the most free from 
sources of error, and at the same time the simplest. 

V. Fleck’s method (J. pr. Chem. 4, 364). The oxidising agent used 
in this method is a solution of silver nitrate in sodium thiosulphate, 
made alkaline by soda. The water is boiled with this solution for ten 
minutes, and the silver in solution determined by titrating with a 
35 normal solution of potassium iodide. The end of the reaction is 
reached when a drop of the solution, added to a drop of a mixture of 
hydrochloric acid, potassium permanganate, and starch-paste, produces 
a blue coloration. 

The authors have made a series of experiments with solutions of 
various organic bodies, in order to compare the methods of Kubel and 
Fleck. The results obtained show that organic matter reduces potas- 
sium permanganate more quickly than the alkaline silver solution. 
Fleck claims that his method indicates the presence of volatile organic 
matter very delicately. These two methods have been compared with 
water saturated with coal gas, the result being that Kubel’s method is 
judged the better of the two. 

In order to settle the question whether the organic products of fer- 
mentation reduce potassium permanganate more strongly than the 
bodies from which they are formed, the authors have made the follow- 
ing experiments :—A dilute solution of albumin was titrated with 
permanganate solution when freshly made, and then after putrefaction 
had taken place. These experiments indicated that the products of 
putrefaction have a slightly stronger reducing action than the origi- 
nal compound. 

In order to settle the question of the presence of volatile organic 
matter in waters, the authors have made experiments with some of the 
waters in Berlin, the mode of procedure being to distil the water 
alone, (2) after acidifying with sulphuric acid, and (3) after making 
it alkaline by the addition of soda. 

The following results were yielded by the water of a brook in the 
north-west of Berlin :— 

100 c.c. of the water reduce 41:98 mgrm. KMnQ, = 10°62 mgrm. 


(a.) Distillation of the Neutral Water. 


Ist. 100 c.c. required 5°05 mgrm. KMnO, = 1:28 mgrm. O. 
2nd. ,, » 259 ,, » =065_ ,, 

— » ee » 039 ,, 

4th, ,, _. = 0°27 
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(b.) Distillation of the Acidified Water. 


Ist. 100 c.c. required 4°51 mgrm. KMnO, = 1:14 mgrm. O. 
2nd. ” ” 2°73 ” ” = 0°69 ” 
ee eine » =04 , 
4th. 9 ” 161 ” ” = 04 ” 


(c.) Distillation of the Alkaline Water. 


Ist. 100 c.c. required 4:28 mgrm. KMnO, = 1:08 mgrm. O. 
2nd. ” ” 192 ,, ” = 0°48 ” 
3rd. ”? ” 1:07 ” ” = 0°27 ” 
4th. ,, ‘ 104 ,, % = 026 ,, 


As (a) and (c) contain quantities of ammonium salts, the effect which 
these salts have on potassium permanganate was investigated. As a 
result, it was found that 100 c.c. of a solution containing 100 mgrms. 
ammonia required 0°91 mgrm. KMnO,, which is equivalent to0°24mgrm. 
of oxygen; whereas a solution containing 1 mgrm. ammonia in 100 c.c. 
had no effect. 

The disadvantage of Kubel’s method is that from it no idea can be 
formed of the nitrogenous organic matter present; this, however, may 
be attained by the use of Wanklyn, Chapman and Smith’s method of 
distilling with an alkaline solution of potassium permanganate. This 
latter method, the authors have tried with solutions of such bodies as 
quinine sulphate, ethylamine hydrochloride, aniline hydrochloride, 
aspartic acid, urea, allantoin, leucine, tyrosine, and some others. As 
a result, the authors find that the ammonia given off is always less than 
that required by theory; but in such cases as leucine, aspartic acid, 
aud tyrosine-compounds (resulting from the putrefaction of albumin- 
ous matter), the quantity of ammonia approaches the theoretical very 
nearly. The results of this method yield no clue to the absolute 
quantity of nitrogenous organic matter in a sample of water, and the 
results obtained in two cases can be compared only when the mixtures 
of organic compounds in the different waters are similar. 

2. 


Use of the Polariscope in testing Crude Anthraquinone 
for Anthracene. By B. Nickens (Chem. News, 40, 270).—By 
examining anthracene and anthraquinone with the polariscope, both 
compounds are said to present very beautiful objects, the former as 
crystallised in the tabular form exhibiting a superb play of colours, 
whilst anthraquinone, similarly viewed, presents coloured bands only, 
crossing the needles individually or grouped. Other substances accom- 
panying crude anthracene, such as carbazol, acridine, phenanthrene, 
pyrene, chrysene, &c., also exhibit to some extent distinctive and cha- 
racteristic forms, but as compared with anthracene, whether as hydro- 
carbons or oxidised products, so entirely different that limited obser- 
vation readily distinguishes them. Naphthalene is the only body in 
any way resembling anthracene, but here again with equally charac- 
teristic difference, and to a careful observer there need be no error in 


judgment. D. B. 
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Motion produced by the Diffusion of Gases and Liquids 
By Sr. Cratre-Devitte (Compt. rend., 90, 18—22).—If a tube of 
platinum or cast steel filled with hydrogen is heated to 1000° in an 
atmosphere of nitrogen, the hydrogen escapes from the tube and a 
vacuum is produced. If, on the other hand, the tube is filled with 
nitrogen and exposed to an atmosphere of hydrogen at 1000°, the 
hydrogen penetrates the platinum or steel, and the pressure inside the 
tube is equal to 2 atmospheres. 

As a second experiment to illustrate the diffusion of gases, a U-tube, 
10 meters high, one limb of which has been sealed at the blowpipe, is 
partly filled with water; the level of the liquid.in the two limbs should 
be identical. The apparatus is placed under a bell-jar, through which 
a current of ammonia passes; the water in the tube absorbs the 
ammonia, and finally becomes saturated. by it, the ammonia gas then 
diffuses mto the air contained in the closed limb, and increases. the 
pressure until the liquid is forced out of the closed limb. 

If the closed limb is filled with ammonia gas, and the other with a 
saturated solution of ammonia, on exposing the apparatus to the atmo- 
sphere, the liquid will gradually rise and fill the closed limb. 

The well-known apparatus of Debray for illustrating the diffusion 
' of gases through a porous cell is also. described. W. C. W. 


Temperature of Decomposition of Vapours. By A. Wurtz 
(Compt. rend., 89, 1062—1065).—In reply to Deville’s remarks on the’ 
vapour of chloral hydrate, the author quotes the following experiments 
to show that the vapour is a mixture of water and chlora]:—1. The 
vapour diffuses like a mixture of steam and chloral (Wiedemann and 
Schulze, Annalen [2], 6, 293). 2. The water can be separated ° 
from the chloral by distillation (Naumann, Compt. rend., 89, 285). 
3. When anhydrous potassium oxalate is heated in the vapour of chloral 
hydrate, at a temperature at which the tension of the vapour is greater ~ 
than the tension of dissociation of the hydrated salt, the hydrated 
oxalate is formed. 4. No rise in temperature takes place when chloral 
vapour and steam are brought together. W. C. W. 


Heat of Formation of Chlorai Hydrate. By Berrnenor (Compt. 
rend., 89, 1099—1102).—The author denies that the experiments of 
Wurtz were sufficiently delicate to prove that no heat is evolved when 
the vapours of chloral and water are brought together. 

W. C. W. 


Heat of Formation of Chloral Hydrate. By A. Wurtz (Compt. 
rend., 9O, 24, 25).—A reply to the criticisms of Berthelot. 
W.C. W. 
Relations between the Physical Properties of Organic - 
Bodies and their Chemical Constitution. By J. W. Briinz. : 
(Ber., 12, 2135—2148).—Gladstone and Dale, as well as others, have 
VOL. XXXVIII. y 
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shown that the fraction “—! (where n stands for the index of re- 


fraction, and d for the density of the body) gives a numerical value 
which is independent of the temperature. This number may be called 
the specific refractive index. In the case of bodies of small refractive 
power, n may be replaced by the refractive index of any wave-length 
(colour), but when the body has strongly refractive properties, disper- 
sion interferes. If, however, uA, be called the observed index of the 
wave-length, , and s,, that of wave-length \., then as w,, = A + 


2 — Mar 
B ond w= A+2 B=T 1 ee ee. where B is 
M AE w@ we Mi 

2 1 


the coefficient of dispersion, and A the required index for a beam of 
infinite wave-length. This value of A can now be introduced into the 


instead of n, as the true coefficient of refraction, inde- 


? 


— 2 
18 a con- 


pendent of dispersion. For every substance, therefore, 


stant which is influenced only by the chemical nature of the substance. 
If this constant be multiplied by the molecular weight P of any body, 


then a referred to chemically comparable quantities, is the mole- 


cular refractive index, called in the rest of this paper the molecular 
refraction of the body. 

Landolt has shown that the atoms of all compounds maintain their 
own refractive index, independently of the manner in which they are 
grouped ; and Gladstone has also shown that the molecular refractive 
power of compounds is the sum of the refraction of the atoms. Many 
exceptions, however, were found to this law, such as benzene-deri- 
vatives, terpenes, many alkaloids, ethereal oils, and other compounds 
rich in carbon. The molecular refraction of these bodies is greater 
than that calculated from the sum of atomic refraction. The author 
has, however, succeeded in discovering an interdependence between 
the composition and optical relations of these bodies; that in unsatu- 
rated bodies atoms which are more than once directly combined with 
each other possess a more active influence in the propagation of light 
than atoms which with the same quantivalence are linked to different 
atoms. If, for instance, hydrogen-atoms are taken away from a saturated 
hydrocarbon, so that their removal induces a double combination of 
neighbouring carbon-atoms, the molecular refraction is greater than 
that calculated from the percentage composition of the body. If Ry 
represents the refractive equivalent of the hydrocarbon calculated from 
its empirlcal formula, a the influence of a double combination upon the 
molecular refraction, and z the number of atoms removed, the mole- 
cular refraction of a body of the composition (Cr»H»»+2) — #H; is 


P (*F *) = R, + «a. Further, in unsaturated bodies in which 
there is no manifold attraction of neighbouring carbon-atoms, but 
where the removal of constituents of the saturated body produced a 
linking of carbon-atoms previously not directly combined with each 
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other, the constitution of the body has no particular influence on its 
optical properties, and its molecular refraction corresponds with its 
A=) = R,. Bodies of the formula 
(CrxHon+2) — #H2, in which several combinations of neighbouring 
carbon-atoms, and likewise attractions of non-neighbouring atoms 
are present, have the molecular refraction w(=>*) = R, + (w%—y).a, 
where y stands for the number of hydrogen-pairs whose removal pro- 
duced the ring-formed linking. 

Tables are appended from which the following results are ob- 
tained :— 

The molecular refraction of bodies which contain one carbon-pair is 
greater by 2 than the value calculated from the sum of the specific 


atomic refraction, M, = (=) = R, + 2. For bodies con- 


empirical composition P( 


taining two carbon-pairs the formula is M, = p(A>*) = R, + 4; 


for those containing three carbon-pairs, M, = P(A>*) = R, + 6. 


The atomic refraction of carbon in saturated bodies is 4°86, and there- 

fore the refraction equivalent of the group C:Cis2 x 486 +2 = 
79 

11:72: hence the refraction-equivalent of the carbon-atom is i sa = 


—- 


5°86, and this shows that the atomic refraction of carbon is variable. 


The molecular refraction of propargyl-derivatives is M, = P( wn ies 


HCH 
R, + 1:8, which would show that their constitution is /\ , or 
HC—CH 
CH : C—CH;. 


ao of the optical properties of a body in determining its 
chemical constitution may be seen from the following example :— 

A hydrocarbon of the formula (C,He»+2)—4H may contain either 
(1) two ring-formed combinations ; (2) one ring-formed and one double 
combination ; or (3) two double combinations. Its molecular refraction 
would give us (1) M, = Ry; (2) My = Ry + 2; (3) My = Ry + 4. 

G. FZ. 4. 


Chemical Constitution of Organic Compounds in Relation 
to their Refractive Power and Density. By J. W. Bnriint 
(Annalen, 200, 139—231).—After referring to the researches of Glad- 
stone and Dale (Proc. Roy. Soc., 12, 448; 16, 439; and 18, 9; Phil. 
Trans., 1858, 887 ; and this Journal, 3, 108; 8, 101 and 147); Landolt 
(Pogg. Ann., 117, 368, and 123, 595); Wiillner (ibid., 133, 1), and 
others, the author gives the details of his investigation on the 
Specific refraction of a large number of liquid organic compounds. 
The refractive indices of the substances were determined for the yellow 
sodium line D, the red and green hydrogen lines C and F, and for the 

y 2 
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violet hydrogen line which occupies a position between the Fraunhofer 
lines F and G. These determinations were made at 20°. The specific 
gravities were also taken at this temperature, and referred to water at 
4°. The weighings were reduced to vacuo. 

In the table (p. 296), Column IV gives the index of refraction for 
the sodium line; V the coefficient of refraction for a ray of infinite 
wave-length (consequently not influenced by dispersion) calculated by 


Cauchy’s formula “#, = A + xa? in which » = index of refraction, 


\ the wave-length, A coefficient of refraction, and B = coefficient of 
dispersion. VI shows the coefficient of dispersion. VII, specific 
—1 
1 
refraction R,, calculated from the following atomic refractions :— 
C 4°86, H 1:29, O 2°9, Cl 9°53, Br 14°75, and N 5°35. 

The following conclusions amongst others were deduced from a con- 
sideration of the above data:—1. When an organic body loses 2 atoms 
of hydrogen, forming a compound in which two of the carbon-atoms 
are united together by a double affinity, the specific gravity is increased 
by 0°04 (circa), the coefficient of refraction by 0°02, and the coefficient 
of dispersion is also larger. 2. The atomic refraction of monad 
elements is constant. W. C. W. 


refraction, VIII, molecular refraction ; and IX, the molecular 


Inorganic Chemistry. 


Preparation of Hydroxylamine. By G. Brrront (Gazzetta, 9, 
569—570).—In order to avoid the inconveniences attending the pre- 
cipitation of the tin by hydrogen sulphide and the evaporation of large 
quantities of solution containing free hydrochloric acid, as in the usual 
method of preparing hydroxylamine hydrochloride, the author employs 
lead oxide to precipitate the tin and hydrochloric acid; it has more- 
over the additional advantage of entirely removing the iron chloride 
which is always present and causes the decomposition of a large 
proportion of the hydroxylamine salt during the evaporation. The 
product of the reaction of the tin and hydrochloric acid on the nitrate 
is poured into a large basin, and hydrated lead oxide or carbonate added 
in successive portions until there is a slight excess with respect to the 
tin originally employed in the reduction: when the precipitation is 
completed, which happens in the course of a few days, the liquid is 
neutral or slightly alkaline, and after removal of the lead by sulphuric 
acid, should give no precipitate of tin sulphide with sulphuretted 
hydrogen. The liquid is then decanted, the residue heated several 
times with water to dissolve out the hydroxylamine salt, and the small 
quantity of lead which is present is precipitated by hydrogen sulphide. 
After filtration and evaporation to dryness, the hydroxylamine salt is 
extracted from the residue in the manner described by Lossen. 

C. E. G. 
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Conversion of Hydroxylamine into Nitrous and Nitric Acids. 
By G. Berront (Gazzetta, 9, 571—574).—When a dilute solution of 
hydroxylamine is rendered alkaline with baryta and treated with 
potassium permanganate, it is immediately reduced, and on examining 
the solution it will be found to contain nitrous acid. If the hydroxyl- 
amine solution is rendered acid with sulphuric acid, its reducing 
action on the permanganate is very much slower, and in this case 
nitric acid is formed. In neither reaction, however, is the whole of the 
hydroxylamine converted into the acid. Chromic acid behaves in a 
somewhat similar manner, producing nitric and nitrous acids, whilst 
the oxides of the noble metals yield nitrous acid only. The author 
hopes to found a quantitative process for the estimation of hydroxyl- 
amine on this reaction. Red blood-corpuscles are deoxidised by 
hydroxylamine, but the products formed have not been examined. 
The powerful reducing action of hydroxylamine causes it to act as an 
energetic poison when injected subcutaneously, and also when exhibited 


internally. C. E. G. 


Reduction of Carbonic Anhydridé by Phosphorus at Ordi- 
nary Temperatures. By A. R. Leeps (Ber., 12, 2131).—The 
author finds that, although large quantities of phosphine are produced 
under the conditions stated in a previous paper (this vol. 237), no 
reduction of carbonic anhydride to carbonic oxide takes place. 

> 2. A. 

A New Hydride of Silicon. By J. Octer (Compt. rend., 89, 
1068—1070).—Silicon tetrahydride is decomposed by the electric 
discharge, hydrogen being liberated, and a yellow deposit formed 
which has the composition SiH;. The new compound ignites on per- 
cussion, and burns when heated in the air: it also takes fire in an 
atmosphere of chlorine. 

When exposed to a temperature of 400°, the tetrahydride splits up 
into hydrogen and silicon. 

Phospxoretted and arseniuretted hydrogen are also. decomposed by 
the eleetzic discharge, with formation of solid hydrides. 

W. C. W. 


Luminosity of Phosphorus. By W. Miter-Erzpacu (Ber., 
12, 2130).—The statement of Joubert (Compt. rend., 79, 693) that 
the luminosity of phosphorus is due to oxidation of its vapour is not 
new. The author has stated the same fact in Pogg. Ann., 141, 95, 
and Ber., 3, 84. G. T. A. 


Pentathionic Acid. By F. Krsster (Annalen, 200, 256—259). 
—In replying to Spring’s paper on the non-exisience of pentathionic 
acid (Ann., 199, 79) the author points out that his analyses (Pogg. 
Ann., 74, 274) proved that the acid which is produced by the action 
of sulphuretted hydrogen on sulphurous acid was penta- and not tetra- 
thionic acid. Ww. C. W. 


Reduction of Metallic Oxides by Hydrogen. By W. Miituer- 
Erzpacn (Ber., 12, 2130).—The statement made by Wright and Luff 
in their papers on “ Researches on some Points in Chemical Dyna- 
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mics (this Journal, 1878, 1 and 504), that the initial temperature for 
the reduction of oxides depends on their physical nature, has been 
already published by the author (Pogg. Ann., 136, 51). Also their 
statement that, precipitated copper oxide is not reduced by hydrogen 
at a temperature below 83° has been forestalled by the author, whe 
gave it as 82° (Pogg. Ann., 153, 332). S. F. A. 


Copper Hydride. By Brrruetor (Compt. rend., 89, 1005—1011). 
—The anomalous results observed in the amount of heat absorbed in 
the formation of copper hydride (which was found to vary from 
— 2°7 to — 8:7 in different specimens) induced the author to analyse 
the substance. A sample prepared by the addition of sodium hypo- 
phosphite to a solution of copper sulphate and dilute sulphuric acid, 
purified by washing with water contaiming carbonic acid, and dried on 
porous plates over sulphuric acid in an atmosphere of carbonic anhy- 
dride, had the following composition : 

Cu 87:2 H; 0°08; H.O1°3; S 0°28; P 134; O combined with 
Cu 46. O combined with S and P, loss, &c., 5°2 per cent. 

It may be regarded as a complex compound of hydroxide and phos- 
phate of copper. 

When boiled in water, the so-called hydride gives off hydrogen, and 
leaves a residue which contains besides copper, small quantities of 


oxygen, sulphur, and phosphorus. W. C. W. 


Copper Hydride. By A. Wurrz (Compt. rend., 89, 1066—1068). 
—In reply to Bertheiot’s criticisms, the author points out that pure 
cuprous hydride can be obtained by the electrolytic decomposition of 
a dilute solution of copper sulphate, or by tbe action of sodium hypo- 
sulphite, Na,SO., on copper sulphate. When the hydride is treated 
with hydrochloric acid, the volume of hydrogen liberated is twice 
that set free when the hydride is decomposed by heat. 

W. C. W. 


Copper Hydride. A Reply to Wurtz. By Berruetor (Compt. 
rend., 89, 1097—1099).—The anthor maintains that the existence of 
cuprous hydride is purely hypothetical, since the so-called compound 
invariably contains constitutional water. W. C. W. 


Copper Hydride. By A. Wurrz (Compt. rend., 90, 22—24).— 
In the preparation of cuprous hydride at the ordinary temperature, the 
portion which is first deposited contains only very slight traces of 
phosphate. The mean of two analyses gave— 


Found. Calculated. 
ee 98°52 98°45 
ORE Rs 1:48 1°55 


Ww. C. W. 


Atomic Weight of Antimony. By F. Kussier (J. pr. Chem. [2], 
20, 114—123).—(Comp. this Jour., 36, 772.) A critical discussion of 
the methods and results of the five more important investigations of 
this constant, leads the author to the following conclusions :—The 
determinations of Schneider, by the ignition of a native sulphide 
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(Arnsberg glance), in hydrogen gas, are untrustworthy, he having over- 
looked the presence of calcspar as an impurity in the ore: so also 
are Cooke’s numbers ; both those obtained from the synthesis of Sb,S,, 
in the wet way, and subsequently heating to 210° in a stream of 
hydrogen, through the oxidation of a portion of the sulphide in the 
latter process, due to the presence ef nitrogenous impurity (N,Q) in 
the hydrogen used; and also those obtained from the analyses of 
halogen compounds on account of the contamination of the silver pre- 
cipitates with the sparingly soluble salt, AgSbO.C,H,Q,, and probable 
impurities in the SbCl,(H,0O), SbBr,, and SbI,(SBr..SI,), the two 
latter compounds having been prepared in presence of carbon bisul- 
pbide. On the other hand, after applying a correction to the number 
obtained by Dumas for the AgSbO.C,H,O., here also most probably 
contained in the silver precipitate, we obtain Sb = 122-29. The number 
assigned by Dexter, 122°33, the author regards as trustworthy, whilst the 
mean value obtained by the author himself from three series of experi- 
ments was 122-29. The final conclusion to be drawn is that 122°3 re- 
presents the atomic weight of the metal; or, on the assumption of 
Stas (H = 1, O = 15°96) the integral 122. C. F. C. 


Atomic Weight of Antimony. By J. P. Cooxe (Ber., 12, 2123 
—2124).—A reply to the objections of Kessler to the author’s results. 
(See preceding abstract, and this Journal, 36, 354 and 772.) 


Galvanic Experiments (Platinum Bases). By E. DrecuseL 
(J. pr. Chem. [2], 20, 378—380).—The method employed is to con- 
tinuously and rapidly reverse the galvanic current from platinum 
poles through the solution operated upon. By acting in this manner 
on commercial ammonium carbonate (containing ammonium carba- 
mate) for a period of eight hours, and then evaporating on tle water- 
bath, a salt crystallising m fine white needles was obtained. It was 
found to contain 64°69 per cent. platinum, and is the salt of a plati- 
num base; its composition could not be satisfactorily settled on 
account of want of material. Concentrated hydrochloric acid gives a 
bright green, nitric acid a sky-blue crystalline precipitate with its 
solution. About 0°1 gram platinum was dissolved in ten hours by the 
ammonium carbonate. 

On working the commutator more slowly, the temperature of the 
liquid rises and no precipitate is formed, but by simultaneous cooling a 
crystalline precipitate occurs, which contains 38°6 per cent. platinum, 
and is also the salt of a platinum base; this yields no bright green pre- 
cipitate, but an almost colourless one with hydrochloric acid, consist- 
ing of microscopic needles. By operating on a solution of glucose 
mixed with sodium phosphate, with very large platinum electrodes, 
prevented from touching each other by a sheet of filter-paper, the 
places on the platinum where the paper had rested were found at the 
end of the experiment to be covered with a brownish translucent sub- 
stance, easily removable in large plates; this on ignition left a large 
amount of platinum, but its properties have not as yet been inves- 
tigated. 

H. Kolbe remarks in a note to the paper that these interesting 
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results have induced him to extend his earlier galvanic experiments, 


and to study the action of rapid change of poles on a number of 
salts. F. L. T. 


Mineralogical Chemistry. 


Mineralogical Notes on the Ores of Chanarcillo, North 
Chili. By A. Srrene (Jahrb. f. Min., 1878, 897—927).—The speci- 
mens examined by the author were obtained from the Delores I Mine, 
Chanarcillo, Atacama. The veins and deposits of the various ores of 
this district were described by F. A. Moesta (Jahrb. f. Min., 1870, 
489). According to him, the silver ores are irregularly distributed 
over Atacama, some occurring in the neighbourhood of the coast, and 
others in the Cordillera in greenstone, stratified porphyry, sedimentary 
and metamorphic rocks. The most considerable deposits of ore occur 
in the stratified formations of Chajfarcillo, in limestone of the Upper 
Jura formation, in which there are vertical veins and intrusive layers 
of eruptive rocks. There are numerous veins of greenstone penetrat- 
ing the limestone (their direction being from the south tewards the 
north) and in these veins, where the rocks are still undecomposed, 
there are considerable quantities of iron-pyrites, galena and zinc-blende, 
all of which contain small quantities of silver, varying from four to six 
ounces to the centner. There are three occurrences to be taken into 
consideration, which are of great importance, viz.: (1) the veins; 
(2) the so-called “‘ mantos;” (3) the intrusive deposits. 

The Veins.—These consist of rich silver veins, ferruginous barren 
veins, and rock veins more or less of decomposed greenstone. The 
rock veins are undoubtedly the media through which the metalliferous 
deposits were brought about, as they cause an enrichment of the silver 
veins penetrating them. 

The Mantos.—These are layers and zones of rock interposed with 
great regularity in the stratified formation; they contain silver ore, 
and are always metamorphosed through the action of silicates. 

The Intrusive Layers.—These also are “ mantos,” consisting, how- 
ever, of greenstone, and enriching the silver veins which penetrate 
them. The distribution of ore in the veins is very irregular, owing to 
the unmistakeably intimate connection existing between the “‘ manto ”- 
formation and the ore deposits, as the latter oceur only where the ad- 
jacent rock (nebengestein) is ‘“ manto,” or where a vein of greenstone 
penetrates a veinofore. Where the adjacent rock is not ‘‘manto,” the 
veins are filled with barren rock substance, and, speaking generally, 
the veins increase in richness with the depth. The silver-ores of the 
above locality may be divided into two large groups, viz., the uppermost, 
and those near the surface consisting mostly of native silver, or the 
compounds of silver with chlorine, bromine, iodine and mercury, whilst 
the lowermost deposits are either sulphides of silver or arsenical silver 
compounds, such as silver-glance, polybasite, proustite and pyrargyrite. 
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The accompanying vein-mass can also be divided into two groups: 
(1) in the upper zone it consists mostly of a loam coloured yellow by 
ferric oxide, of a purer iron-ochre, ferruginous bitter spar, calcite, 
barytes and some malachite; (2) in the lower zone it is black or grey, 
and consists of calcite, much zinc-blende, galena, arsenic, and occa- 
sionally iron-pyrites. 

It is characteristic of the deposit of silver ore that it ends at that 
depth or spot where the decomposition or alteration of the rock strata 
can no longer be detected. From these observations the author con- 
cludes that the ores in the veins are the product of the decomposition 
of the adjacent rock. The silver in them arises from the silver enter- 
ing into the composition of the metallic sulphides distributed in the 
calcite and greenstone, as it appears that the richer the deposit in the 
veins, the poorer is the adjacent rock in iron-pyrites, galena and zinc- 
blende. These conclusions fully confirm the theory of Bischoff that 
“the metalliferous veins obtained their material from the adjacent 
rocks,” and the recent researches of Sandberger, who proved that 
silver, copper, nickel and cobalt are present in many rock-forming 
minerals, accounting for the presence of these metals in the veins by 
showing conclusively that they must have been taken away from the 
adjacent rocks by the action of water, and deposited in the veins. 

1. Proustite.—This mineral often occurs attached to pyrargyrite, and 
is accompanied with argentite, calcite, fluorspar, iron-pyrites, feuer- 
blende, &c., the proustite being generally completely enveloped by 
felt-like asbestos. Its crystals vary in size, from short crystals or fine 
needles to individuals 25 mm. in length, and the forms observed being 
the predominating scalenohedron R*, combined with 


gR.—ZR.R. —2R. oR. coP2. coP5. 


The comparative length of the vertical axis c was found by the 
author to be 0°80339, and this result agrees exactly with the length 
of the axis c, obtained by calculation from Miller’s measurements. 
The rhombohedron —2R occurs sometimes almost predominating, 
and on these crystals good measurements can be obtained. The rhombo- 
hedron + {R, occurs generally as a modification of the terminal edges 
of —4R, but it occurs sometimes independently. Its faces are always 
distinctly striated parallel to the shorter diagonal, that is, parallel to 
the combination-edge of —}R with + {R. This striation is caused by 
the alternating combination of {R and —}R. The rhombohedron Ris 
a rare occurrence, and its faces are not generally well adapted for accu- 
rate measurements of the interfacial angles. A scalenohedron ?R’, 
which occurs sometimes with R*, and the other rhombohedrons already 
referred to, is characterised also by a peculiar roundness and indefinite- 
ness of its interfacial angles. This peculiarity of the interfacial angles 
of the two forms is confined mostly to the same portion of a crystal, 
whilst on other crystals nothing of the kind is observed. As a rarity 
there occurred a negative rhombohedron immediately beneath —2R 
on R%, its combination-edges being very nearly parallel to the obtuser 
terminal edges of the scalenohedron : consequently it must be an obtuser 
rhombohedron than —5R. There were also slight indications of a 
rhombohedron $R. Amongst the scalenohedrons, R* predominates, 
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the faces of which possess a magnificent lustre, and often exhibit a 
striation parallel with the combination-edge with coP2, this striation 
being caused on some individuals by the alternating combination of 
the scalenohedrons R* and R*‘, whilst on others it is due simply to the 
alternating combination of R*® and coP2. The scalenohedron R* does 
not occur independently. The scalenohedron ?R‘ is a common occur- 
rence on the obtuser terminal edges of R*, and exhibits a striation on 
all its faces parallel to the combination edge with —3R, caused by 
the alternating combination with the latter form. The scalenohedron 
2R? is a rare occurrence; it modifies the combination edges of R with 
—+R. On a few crystals, a scalenohedron (new to red silver ore) 
—2R3 occurs ; it combines with R* in such a way that the combination 
edges with R* are only approximately parallel to the obtuser ter- 
minal edges of that form. The faces of —2R38 are horizontally striated, 
owing to its alternate combination with a scalenohedron —mR3 (pro- 
bably —4R3). The author observed also a scalenohedron R},*, occur- 
ring in alternate combination with coP?, and points out that Sella 
(Quadro delle forme cristalline dell Argento rosso, del Quarzo e del 
Calcare di Q. Sella: estratto da una memoria sulle forme cristalline 
dell’ argento rosso letta davanti alla R. Academia delle scienze di 
Torino, li 10 febbraio, 1856) had already observed a scalenohedron R+, 
but Streng’s measurements were of sufficient accuracy to show that 
his scalenohedron was really R+,°. The ‘prism zone”’ is very fully 
developed, but the individual faces are not very clearly defined, and 
occur in alternating combination, thus causing a very irregular, strong, 
vertical striation. Amongst the prisms coP2 predominates, its faces 
being generally striated parallel to a prismatic edge, or else parallel 
to the combination-edge with R. Sometimes the latter striation is 
caused by the alternate combination of coP2 with R*, and sometimes 
with the scalenohedron R1*. A prism coP% occurs tetartohedral. 
The prism ooR is a rare occurrence, and is observed generally as a tri- 
gonal prism. The author could not ascertain whether proustite was 
hemimorphous (as might be expected with a hemihedral or tetarto- 
hedral habit of the ‘‘ prism zone”) owing to one end only of the crystal 
being developed, whilst the other end was invariably attached to the 
supporting surface. The basal terminal plane OR is one of the rarest 
occurrences on proustite crystals. Proustite crystals occur also 
twinned according to two laws, the first being “the twin-plane a face 
of +R.” The twins according to this law have their vertical axes 
inclined to each other at an angle of 94° 18’, and one individual pre- 
dominates largely and forms a nucleus round which other smaller 
twins arrange themselves, parallel to the three directions corresponding 
with the three pairs of rhombohedral faces. A polysynthetical twin- 
formation was also observed occasionally, tabular crystals occurring as 
thin laminz being interpolated parallel to a face of R, in the principal 
or predominating crystal. The second twin-law is ‘the twin-plane a 
face perpendicular to the terminal edge of —}R.” The twin-axis is a 
terminal edge of —4R. The two crystals have a face of +R in 
common, but the twin-plane is the one given above, and the vertical 
axes of the two crystals intersect at an angle of 26° 7’. A similar 
grouping of crystals, round a central predominating individual, was 
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observed with twins according to the second twin-law, as was the case 
with those according to the first law; also for the first time, a poly- 
synthetical twin-formation. The author considers proustite to be one 
of the best examples of three kinds of striation on the crystal-faces, as 
the latter are striated (1) through the alternate combination of two 
faces; (2) through the occurrence of sub-individuals ; and (3) through 
polysynthetical twin-formation. The author appends a table of inter- 
facial angles for all the forms observed on proustite from Chafiar- 
cillo. 

2. Purargyrite.-—This mineral occurs simultaneously with proustite at 
Chaiiarcillo, the latter being generally attached to the former. The 
crystals of pyrargyrite are less lustrous than those of proustite, and there- 
fore not well adapted for accurate measurement, but the following forms 
were observed, viz., R?. —4R.coP2 and coR as a trigonal prism. The 
terminal edges of —}Rare either replaced by ;R, or else by very obtuse, 
striated scalenohedrons, which could not be measured. The faces of 
R*® are strewn over with small excrescences, which aggregate into 
narrow swellings on the acuter edges, whilst the faces of coP2 project 
so much that R occurs above it, with a re-entering angle in combination 
with R*, whence it follows that the faces of R® are sunken, as in a 
crystal skeleton. Some pyrargyrite crystals are encased in a light- 
grey, lustreless covering, on which proustite crystals have formed. 
Twins occur, the twin-plane being a face of R. On analysis of a pyrar- 
gyrite crystal, the following results were obtained, viz. :— 


Ag. . Sb. As. 8. 
60°53 18°47 3°80 18:17 = 100°97 


from which the formula Ag,;AsS; + 3Ag,SbS; is deduced. From this 
formula it appears that the Chaiiarcillo pyrargyrite occupies an inter- 
mediate position between pyrargyrite and proustite, as the author 
considered might be the case, from its occurrence simultaneously with 
proustite. 

2. Feuerblende-—This mineral occurs attached to pyrargyrite, in 
very small, isolated, hyacinth-red crystals, in a rhombic form resembling 
stilbite. The largest crystals attained a length of 1:5 mm., and a 
breadth of 2 mm. Breithaupt describes this mineral in his “ Cha- 
rakteristik des Mineralsystems.” 3 Aufl. 1832; Phillips, in his ‘* Ele- 
mentary Introduction to Mineralogy” (Brooke and Miller) ; Dana, in 
his “ System of Mineralogy,” and Roemer (Jahrb. f. Min., 1848, 312) 
are of the same opinion. Phillips gives the following forms :— 


+P . co®co ..Poo . coPco . oP . } Poo, 


and states that coPco is striated parallel to its combination-edge with 
Poco. The forms given by Dana are coP . coPco . R2 . Boo . 2Roo, 
and he also states that coRco is striated parallel to the clinodiagonal, 
the cleavage-plane being also coRco. Roemer also considers the 
mineral to be monosymmetrical, on account of the striation being 
feather-like, and parallel to a terminal edge of P, whilst he was of 
opinion that the cleavage-plane must be a face of P. 

Kenngott, however, concluded from his observations “ (Uebersicht 
der Resultate mineralogischer Forschungen in den Jahren 1844-49,” 
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249), that it crystallised in the rhombic system, the forms observed 
being P . coPco . coPco, the cleavage direction parallel to coPco, and 
the feather-like striation on coPco was parallel to the combination 
edge with P. The crystals examined by Streng exhibited two types, 
viz., a distinctly rhombic type and a monosymmetrical type. There 
were three pyramids in the same zone, a prism whose obtuser edge was 
modified by a dull, lustreless pinacoid, and the acute edge by a pina- 
coid having a strong pearly lustre; no striation was observed, how- 
ever, on the latter face. A dome occurred on all the pyramids. An 
exfoliation was observed on the crystals, parallel to the pinacoid, exhi- 
biting a pearly lustre (coPco), and this exfoliation causes a striation 
on the other pinacoid, and also on the faces of the domes and pyramids, 
parallel to the combination edges with coPco. The author concladed 
from the measurements obtained by him, and the results of the optical 
examination of the crystals, that they crystallised in the rhombic 
system, and did not exhibit any twin-formation. The most obtuse 


pyramid was chosen as primary pyramid, and the axial ratioa: b:¢ = 
0°3706 : 1 : 0°1944. 

The following table gives the various forms and the interfacial 
angles observed according to the authorities above 


named :-— 


. 


Calculated. 


Z. 


X. 


Brooke and 
Miller. 
(Mono-sym- 
metrical.) 


Streng. Dana. 


: (Mono-sym- 
(Bhombic.) metrical.) 


Caleulated.| Found. 


aPa 
wePa 
oP 
B dea) 
2Pa 


2(?) 


wPa 
oo Pa 
oP 

P 
4P4 
= 
15p15 
‘OP9 


Poa 223 


All the forms given in the first column were observed by the author, 
excepting 4P4 and 14°P18, which he converted into rhombic forms, 
from Brooke and Miller’s measurements.* 


* Note by Abstractor.—Since the above paper was written it has been shown that 
if the crystals be placed in the position assigned to those of rittingerite by Schrauf 
(viz., tabular through OP), the interfacial angles will be almost identical, and the 
crystal system monosymmetrical, the forms being OP. oRa.+$Ro.P.18P.oP.5sP. 
Owing, however, to the presence of sulphur in Streng’s feuerblende, and its entire 
absence in rittingerite, it is still an open question whether the two minerals are iden- 
tical. Below are given the interfacial angles of feuerblende (in Schrauf’s position) 
compared with the interfacial angles of Schrauf’s rittingerite,-viz. :— 


oP 


oP 
oP 

— OP 
OP 


Streng. 
55° 233’ 
49 7 
81 

69 14 


Schrauf. 
55° 40/ 
48 52 
8L 6 
70 323 
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4. Magnetic iron pyrites—Small crystals of this mineral, exhibiting 
the characteristic colour and forms, were observed on proustite. The 
forms observed were coP.P and 4P (the latter on a crystal from 
Kongsberg), and the interfacial angles coincided with those of silber- 
kies. The author could not, however detect the slightest trace of 
silver in any of the crystals, although he is strongly of opinion that 
magnetic iron-pyrites crystallises in the rhombic system, and is isomor- 
phous with silberkies. C. A. B. 


Water of the Ferdinandsbrunnquelle at Marienbad, Bohe- 
mia. By W. F. Ginti (J. pr. Chem. [2], 20, 356—370)—The ex- 
amination of this water was made in August, 1876. The spring, on 
August 2nd at 4.20 p. m., was yielding 1458-34 litres per hour, as the 
mean of three determinations. The temperature of the spring was 
10°3°, the temperature of the air being 20°2°. The water was clear, 
colourless, and showed only a slight yellow tint in long columns. It 
had a feebly acid reaction, slightly sharp taste, afterwards very salt, 
leaving a distinctly inky after-taste. The sp. gr. of the water at 20°6° 
was found to be 1:0085. 

Result of the analysis: 10,000 grams of water contain— 


Potassium sulphate 0°49262 gram. 
Sodium re 47°15345 
Calcium - 
Sodium nitrate 
Sodium chloride 17°11257 
Magnesium chloride 0 77146 
Sodium carbonate 1454793 
Lithium “ 
* Ammonium ,, 
Calcium mt 
Magnesium ,, 
Ferrous - 
Manganous ,, 
Basic aluminium phosphate 
Silicic anhydride 
Organic matter 
Arsenic 
Boric anhydride 
Bromine 
Strontium oxide 
Half-combined carbonic anhydride.. 10°60759 _,, 
Free carbonic anhydride 31°79302 _,, 


which corresponds to 16728°67 c.c. at 760 mm. b. p., and 10°3°. 
The gases rising in the spring in 1000 c.c. contained— 
Carbonic anhydride 
Oxygen ¢ 
Nitrogen (with a trace of a hydrocarbon) 42°46 ,, 
F. L. T. 


* With traces of methylamine. 
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Organic Chemistry. 


Dioxyethylmethylene. Preparation of Methylene Chloride. 
By W. H. Greene (Compt. rend., 89, 1077—1078).—Methylene chloride, 
CH.Cl., is best obtained by cautiously adding hydrochloric acid toa 
mixture of aleohol, chloroform, and metallic zinc contained in a flask 
connected with a condenser. An active reaction takes place, and 
sufficient heat is evolved to distil over a considerable quantity of 
methylene chloride and chloroform. When the action ceases, more 
acid is added to the zinc, and the mixture is gently heated until 
alcohol begins to come over. On fractionating the distillate, methylene 
chloride (b. p. 40—41°) is isolated, and the higher boiling liquid is 
again treated with zinc and hydrochloric acid. Dioxvyethylmethylene 
ether, prepared by the action of sodium on a mixture of methylene 
chloride and absolute alcohol, boils at 89° under 769 mm. pressure, and 
its sp. gr. is 0°851 at 0°. The ether dissolves freely in alcohol and in 
common ether, and is somewhat soluble in water, but it separates from 
the aqueous solution on the addition of calcium chloride. 

W. C. W. 

Action of Potassium Permanganate on Potassium Cyanide. 
By E. Bauprimont (Compt. rend., 89, 1115—1117).— Four equivalents 
of potassium cyanide are required to decolorise 5 mols. of potassium 
permanganate; the rate of decomposition increases with the tempera- 
ture and with the strength of the solutions, but it is diminished by 
strongly acidifying the mixture with sulphuric acid. 

Urea, ammonia, and carbonic, nitric, nitrous, oxalic, and formic acids 
are the products of the decomposition. The formation of urea, nitric 
and nitrous acids, is represented by the following equations :— 


(1.) 4KCN + K,Mu,0, + 5H,0 = 2CO(NH,), + 2K,C0, + 2KHO 
+ Mn,0s3. 
(2.) KCN + K.Mn,0, — KNO, + K,CO,; + Mn,03. 
+ Mn.03. 


In an alkaline solution, a considerable quantity of nitrite, and but a 
small quantity of urea is produced, but when the mixture is acidified 
with sulphuric acid, the yield of urea is greatly increased. 
W. C. W. 

Cyanamide. By E. Drecaset (J. pr. Chem. [2], 20, 77—97).— 
The author gives, in the first instance, details of improved methods 
for the preparation of cyanamide, both from potassium cyanate and 
from ammonium thiocyanate. Volhard’s method of preparation from 
the latter salt, viz., conversion into thiocarbamide and treatment of this 
compound with mercuric oxide, is supplemented by treatment of the 
residues from the first of these processes, thus:—A crude melam is 
obtained by heating until the mass becomes solid; it is then finely 
powdered and heated with an equal weight of quick-lime ; the result- 
ing cyanamide is isolated by the ordinary treatment. By the method 


308 ABSTRACTS OF CHEMICAL PAPERS. 


thus completed the author obtained from 4°5 kilos. ammonium thio- 
cyanate, 1010 grams thiocarbamide (yielding about 400 grams cyan- 
amide), and from the 727 grams melam obtained from the residues, 
292 grams cyanamide ; the total yield of cyanamide being thus 15 per 
cent. of the salt employed. 

Bodies of the formula n(CN.NH,), are converted into cyanamide by 
similar treatment, probably yielding in the first instance melam (the 
formation of ammonia accompanied by evolution of heat being always 
observed). 

The formation of calcium cyamide from melam and lime may be 
represented by the equation— 


C.H,Ni, + 4CaO = 4CaCN, + 3NH; > 2CO., 
or as occurring in the following stages:— 


I. C.HysNu + 4CaO0 = 2Ca(OCN), + 3NH; + (2Ca + 2CN 
N 


2)- 
II. 2Ca(OCN), = 2CaCN, + 2CO.. 
II (a) 2Ca + 2CN + N, = 2CaCN,, or 
"| (6) Ca(CN), + Ca + Nz = 2CaCN;. 


The last. of these equations was verified (so far as the analogy 
holds good) by passing the vapours of sodium over potassium cyanide 
kept at a red heat in an atmosphere of nitrogen, when a cyamide was 
formed, thus: KCN + N + Na = KNaCN,. The conversion of 
barium cyanide into cyamide, and the possibility of the direct removal 
of the carbon-atom, by which the formula of the first differs from 
that of the latter, were investigated by the following experiment :— 
Pure barium ferrocyanide was heated to redness in an atmosphere of 
nitrogen or hydrogen ; cyanamide was identified amongst the products 
of the reaction. The direct observation with barium cyanide was beset 
with the difficulty of obtaining it. Two methods of preparation were 
attempted : first, dry hydrocyanic acid was passed into a solution of 
barium oxide in anhydrous methyl alcohol, the reaction taking place in 
an atmosphere of hydrogen. The product, however, was a methoxy- 
cyanide, crystallising with 1 mol. of the alcohol in white shining 
plates Ba(OMe)CN + MeOH; on heating, it was resolved according 
to the equation: 2Ba(O0Me)CN = CNBa.O.BaCN + Me.O. The 
oxycyanide, heated in an atmosphere of nitrogen, yielded cyanamide. 
Secondly, cyanogen gas was passed over heated barium-amalgam, air 
being previously expelled by a stream of hydrogen. In this case also 
cyanamide was formed. The conversion of barium cyanide into 
cyamide is thus established: the non-formation of ‘cyanogen, when 
the compounds investigated were heated in an atmosphere of nitro- 
gen; and of acetylene when hydrogen was employed, negatives the 
hypothesis of the direct removal of a carbon-atom. On the other 
hand, the reaction is attended with evolution of gas and formation 
of barium carbonate. The explanation of these phenomena, adopted 
by the author after a long investigation, lies in the presence of 
traces of moisture in the streams of nitrogen or hydrogen gas in 
which the substances were heated (Dibbits, Zeits. Anal. Chem., 15, 
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121). The presence of water would probably determine the following 
reactions :— 


1. Ba(CN), + 2H,0 = Ba(OH), + 2HON. 
2. Ba(CN), + 2Ba(OH), aS BaCO,; + BaCN, + BaO + Hy. 


In confirmation of this supposition, by analogy, the author found 
that on heating a mixture of potassium cyanide with potash to low 
redness in an atmosphere of nitrogen, a cyamide was formed, thus: 
2KCN + 4KOH = K.CN, + K.CO; + K.O + Hy. It was also 
observed that on fusing together potassium cyanate and potash in a 
silver dish, potassium cyamide was formed, thus : 


which bears on the question of the analogy of the alkali-metals to 
those of the alkaline earths in their relations to cyanamide. 

Although the hypothesis of a direet removal of a carbon-atom from 
barium cyanide was rejected, the inverse problem of the addition of a 
carbon-atom to a cyamide appears to be solved by the observation, that 
on heating disodium cyamide with lamp-black, sodium cyanide is 
formed. The author also mentions incidentally, that on heating sodamide 
with carbon in a stream of hydrogen, cyanide is formed, thus: NaH,N 
+C=NaCN + Hz. 

Constitution of Cyanamide.—The view of the constitution of this body 
advanced by the author in a previous paper (ibid. [2], 11, 347), viz., 
that it is actually cyanamide, CN.NH), and not carbodiimide, C(NH)., 
has been strengthened by the subsequent investigations of others, 
especially those of Schiff and Fileti (Ber., 10, 425), and may now be 
regarded as established. The lengthy discussion of the value to be 
attached to the greater stability of the mono-, as compared with the 
disodium and potassium compounds of cyanamide, is concluded by 
assigning as the cause of the difference, the characteristics of the metals, 
rather than a corresponding difference of function of the two hydrogen- 
atoms. 

The compound of cyanamide with hydrochloric acid, CN.NH,.2HC\, 
appears to contain a CC]-group, to be constituted, therefore, similarly 
to the imido-chlorides of Wallach (Ber., 1875, 302), thus: 


CN.NH,.2HCl = HN: CCl.NH,.HCl, and 
CN.NH.COOEt.2HC] = HN : CCl.NH.COOEt.HCI. 


These bodies are decomposed by water, with formation of urea deri- 
vatives, the former yielding dicyanodiamidine, the latter ethy] allo- 
phanate. 
The author also extends this view of the constitution of the hydro- 
chlorides of cyanogen derivatives to the following :— 
(1.) Nitrils— 
H.CN.HCl = H.CC1: NH, i.e., Formo-imidochloride. 
Et.CN.HCl = Et.CCl: NH, Propio-imidochloride. 


(2.) Carbamines— 


H.NC + HCl = H.CCl: NH, Formo-imidochloride. 
Kt.NC + HCl = H.CCl: NEt, Formoethyl-imidochloride. 
VOL. XXXVIII. z 
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 (3.) Carbimides— 


CO.NH.HCl = H,N.COCI, Carbaminy] chloride. 
CO.NEt.HCl = EtHN.COCI, Ethylcarbaminy] chloride. 


(4.) Cyanates— 
N: COEt.HCl = HN: CCI1.OEt, Carbamidochloride ethyl ether. 


On this hypothesis, an investigation of the action of ammonia and 
its derivatives upon these anhydro-chlorides, would lead to interest- 
ing results, the nature of which is evident. 

The action of the compounds under (3) upen sodium-cyamide should 
yield true cyanocarbamides, thus :— 


H.N.COCI] + NaHCN, = H.N.CO.NHCN + NaCl. 
C. F. C. 


Action of Sulphuric Monochloride on Alcohols. By P. 
Beurend (J. pr. Chem. [2], 20, 382—384).—The author, in reply to 
Claesson, says that by acting on sulphuric chloride with alcohol, he ob- 
tained the body EtO.SO,Cl; by the action of this body, many of the 
alcohols may be converted into sulphates of the alcohol-radicles. 
Claesson did not obtain this latter result. The author complains that 
Claesson did not prepare the ethyl chlorosulphonate according to his 
(the author’s) method, but prepared it by M. Miiller’s method, by 
acting with ethylene on chlorosulphonic acid. The results of Claesson 
differ so much from his own, that he considers there is some proba- 
bility that these bodies are isomerides. o. Es F. 


Combinations of Lithium and Magnesium Chlorides with 
Alcohols. By 8. E. Simon (J. pr. Chem. [2], 20, 371—377).—On 
acting with the pure lithium and magnesium chlorides on dry ethyl 
and. methyl alcohols, heat is evolved, and on cooling with ice or freez- 
ing mixtures, alcoholates of these chlorides crystallise out. These 
alcoholates are crystalline, deliquescent bodies. The formule repre- 
senting the composition of the ethyl compounds are: LiC].4EtOH; 
MgCl,.6EtOH, and of the methyl compounds : 


LiCl.3MeOH ; MgCl..6MeOH. o. & F. 


Oxidation of Alechol by an Ammoniacal Solution of Cupric 
Oxide. By A. Leretiier (Compt. rend., 89, 1105).—EHthy] alcohol 
is oxidised to acetic acid by the action of an ammoniacal solution of 
copper oxide at 180°. 


The blue colour of the ammoniacal solution is destroyed by treat- 


ment with glycerol, benzene, oil of turpentine, and by all alcohols. 
W. C. W. | 
Action of Diastase on Starch-paste. By A. Herzretp (Ber., 
12, 2120—2123).—The final products of the action of diastase on 
starch are maltose and achroodextrin. As regards the preparation of 
maltose, it is found that crystallisation takes place much more readily 
when the solution in hot alcohol of 80—85 per cent. is left standing in 
the cold for some time in a closed vessel before the alcohol is eva- 
porated. 
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Above a temperature of 65°, besides maltose, another body, soluble 
in diluted but not in strong alcohol, seems to be formed by the action 
of diastase on starch. It forms a slightly coloured uncrystallisable 
gummy mass, very soluble in water. It has a faint sweet taste, which 
may be due to its conversion by the saliva into sugar. It is evidently 
identical with Bondonnean’s y-dextrin, but the author prefers to call 
it maltodextrin. It has about one-third the reducing power of 
maltose on Fehling’s solution. Its acetyl compound differs from those 
of erythro- and achroo-dextrin, in that when considerable quantities of 
it are dissolved in hot alcohol, none of it separates out. 

The author has also formed acetyl-compounds with cane- and milk- 
sugar, maltose, and dextrose, which he is further investigating. 


GS = & 


Spontaneous Decomposition of Dichlorethylamine. By J. 
TscHERNIAK (Ber., 12, 2129—2130).—Dichlorethylamine can be kept 
for a long time unchanged if it is perfectly pure, or if it is covered by 
a layer of water. G. F. a. 


Desulphuration of Guanidine Thiocyanate. By S. Byx (J. 
pr. Chem. [2], 20, 328—351).—Attempts were made to obtain cyano- 
guanidine from guanidine thiocyanate by the desulphurising action of 
the oxides of mercury and lead, but without success. Guanidine thio- 
cyanate cannot be desulphurised in alcoholic or aqueous solutions by 
mercuric or plumbic oxides; mercuric oxide in aqueous solutions pro- 
duces a compound (CNS).Hg(CNSH.CN;H;)HgO, ammonia and car- 
bonic anhydride being given off. On treating this compound with acetic 
acid, guanidine thiocyanate is formed, and also a mercuric acetothio- 
cyanate, Me.COOHg.CNS. Hydrochloric acid produces a double salt of 
guanidine hydrochloride and mercuric chloride, CN;H;.HCl.2HgCl.. By 
the action of lead on molten guanidine thiocyanate, a desulphuration 
occurs, no cyanoguanidine however being produced, but ammonia, 
hydrocyanic acid, plumbic thiocyanate, and a compound C,N,;H,,0, 
termed cyanomelamidine by the author. By oxidation, it is converted 
into melamine, with production of hydrocyanic acid. Hydrochloric and 
sulphuric acids yield salts of melamine; nitric acid, by assimilation of 
water, gives ammeline nitrate, C;H;N;O.HNO;. Silver nitrate gives 
with cyanomelamidine, ammeline nitrate and ammeline-argentic oxide, 


CsH,N,0.AgOH. F. L. 7. 


Action of Ethyl Chlorocarbonate on the Amines. By L. 
Scureiner (J. pr. Chem. [2], 20, 124—126).—The product of the 
action of methylamine (aqueous) on ethyl chlorocarbonate is methyl- 
amidoethyl formate ; it is a colourless liquid, with an ethereal smeil, 
specifically lighter than water, and boiling at 170°. It is resolved, on 
boiling with potassium or barium hydrate, into alcohol, methylamine, 
and carbonic anhydride; the alkaline carbonates and the hydrated 
oxides of lead and copper are without action upon it. The following 
homologues were prepared :— 
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Methyl-amidoethyl formate, boiling at 170° 
Ethyl- m o ie 175°5 
Propyl- - ” - 186 
Dimethyl- re a pa 139°5 


The vapour-density of each was determined, and found to coincide 
with the theoretical. 

It is to be observed that the above compounds are liquid at ordinary 
temperatures, whereas the urethanes are solid crystalline bodies. The 
low boiling point of the dimethyl-compound is in harmony with other 
cases pointed out by the author (Annalen, 197, 1—26). 

C. F. C. 


Preparation of Glyceryl Triacetate. By H. Scumipr (Annalen, 
200, 99—101).—A good yield of triacetin is obtained by gently 
boiling anhydrous glycerol for 40 hours with twice its weight of 
glacial acetic acid in a flask provided with an upright condenser. 
The mixture is distilled, and the portion of the distillate boiling at 
257—2Z60° purified by solution in water and extraction with ether; 
1 gram of triacetin dissolves in 5:6 c.c. of water at 27°. 

W. C. W. 


Some Derivatives of Propionic Acid. By B. Freyrac (J. pr. 
Chem. [2], 20, 380—382).—On heating thiocarbamide and ethyl 
monochloropropionate in sealed tubes at 100° for 5 hours, a com- 
pound crystallises out on cooling which appears. to. be lactylthiocar- 

NH.C.H, 
bamide hydrochloride, OS¢ | .HCl. On repeated crystallisation 

NH.CO 
from alcohol or water it loses hydrochloric acid and is converted into 
lactylthiocarbamide. The aqueous solution yields a difficultly soluble 
crystalline platinochloride. 

Thiocarbamide is dissolved by propionic anhydride at 100°, and on 
cooling a crystalline mass of propiony! thiocarbamide— 


NH,.CS.NH.C;H;0, 
is obtained. 
The aqueous solution has a neutral reaction, and yields a crystalline 
platinochloride. 
On heating equal numbers of molecules of potassium thiocyanate and 
ethyl a-monochloropropionate in tubes at 150—160° for 4—5 hours, 
the following reaction occurs :— 


Me.CHC1.COOEt + KSCN = KCl + Me.CHS.CN.COOEt. 


The ethyl thiocyanopropionate thus formed is decomposed on distil- 
lation, but may be purified by distillation in a current of steam. The 
amyl! thiocyanopropionate is obtained in a similar manner. 

Further experiments have been commenced with the diethyl ketone 
obtained from calcium propionate ; an oxycaproic acid is obtained by 
the action of hydrocyanic and hydrochloric acids, which the author 
intends comparing with the one obtained by Frankland and Duppa. 

¥. b. T. 
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Nitrils from Hydrocyanic Acid and Acetaldehydeammonia. 
By S. C. Passavant (Annalen, 200, 120—138).—When a solution of 
aldehydeammonia in 30 per cent. hydrocyanic acid is acidified with 
dilute sulphuric acid, «-amidopropionitril immediately separates out as 
a colourless unstable oil. In the course of a few days needle-shaped 
crystals of imidopropionitril are deposited, and if the mixture is 
frequently shaken and is exposed to diffused sunlight for four or five 
weeks hydrocyanaldine and parahydrocyanaldine crystallise out. 

a-Imidopropionitril forms glistening colourless needle-shaped crys- 
tals which dissolve in ether and alcohol, and also, although less freely, 
in water. The acid melts at 68°, and sublimes when cautiously heated. 
The aqueous solution is not precipitated by silver nitrate at the ordi- 
nary temperature, but on heating the mixture silver cyanide is thrown 
down. The hydrochloride, C,H,N;.HCl, obtained by passing dry hydro- 
chloric acid gas into an ethereal solution of imidopropionitril is a 
white crystalline powder, soluble in absolute alcohol, insoluble in abso- 
lute ether, and decomposed by water. 

a-Imidopropionic or diethylidenelactamic acid— 


Me(COOH)HO.NHL< yy yp, >C0, 


isomeric with the ethylenedilactamic acid of Heintz (ibid., 152, 42) 
is prepared by decomposing with dilute sulphuric acid the barium salt 
which is formed by boiling «-imidopropionitril with baryta-water. 
The barium salt and the free acid are hygroscopic amorphous powders, 
insoluble in alcohol. The nitril, when treated with sodium nitrite and 
nitric acid, yields a nitroso-compound in the form of a pale-yellow oil 
which is heavier than water and is soluble in alcohol and ether. It is 
decomposed by heat, with evolution of nitrous fumes, aldehyde, and. 
hydrocyanic acid. 

Hydrocyanaldine, described by Strecker (ibid., 91, 349), melts at 
115° and sublimes when cautiously heated. It is freely soluble in 
glycerol, in acetone, and in hot alcohol and hot acetic acid. It is 
deposited in triclinic prisms from an ethereal solution containing 
imido-propionitril. It is the nitril of triethylidenelactamic acid or 
nitrilopropionitril, N(CHMe.CN),, and can be prepared by adding 
hydrochloric acid to a mixture of amido- and imido-propionitril in 
their molecular proportions. If the liquid is warmed, parahydro- 
cyanaldine is also formed. This body crystallises in the rhombic 
system and is sparingly soluble in absolute alcohol, water, and glycerol, 
but dissolves freely in acetone. It melts at 232° and sublimes when 
cautiously heated. It resembles hydrocyanaldine in its behaviour with 
silver nitrate and with potash. 

Attempts to prepare Strecker’s base, C,H,;N; (ibid., 130, 122), by 
the action of hydrocyanic acid on aldehyde-ammonia were unsuc- 


cessful, W. C. W. 


Synthesis of Normal Nonoic Acid and of an Isomeride 
of Palmitic Acid. By F. Jourpan.—LHthylic heptylacetoacetate, 
Me.CO.CH(C,H,;).COOEt., is formed by heating to 100° the theo- 
retical quantities of ethylic acetoacetate, normal hepty! iodide, and am 
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alcoholic solution (8 per cent.) of sodium ethylate. When the reac- 
tion is completed, the alcohol is distilled off and water added to the 
residue. The lighter layer of liquid is dried over potassium carbonate 
and fractionated. The pure ethereal salt is a colourless, oily liquid, 
b. p. 271—273° (uncorr.), sp. gr. 0°9324 at 17°7°. By the action of 
alcoholic potash it yields methyloctyl ketone, Me.CO.CH,.C;H),, and 
potassium acetate and heptylacetate. The ketone is a clear mobile 
liquid, not miscible with water, boils at 214°, and solidifies to a crys- 
talline mass when cooled in a freezing mixture. Its sp. gr. at 17°7° is 
0°8294.. 

A concentrated aqueous solution of potash decomposes ethylic 
heptylacetoacetate, forming acetic and heptylacetic acids and a small 
quantity of methyloctyl ketone. Heptylacetic acid melts at 12°, boils 
at 253°, and is identical with the nonoic acid of Zincke and Franchi- 
mont (Annalen, 164, 335; this Journal, 1872, 300). 

Ethylic diheptylacetoacetate, Me.CO.C(C,;H);)2..COOEt, is prepared by 
boiling for two days in a flask, provided with an upright condenser, 
a solution of sodium ethylate in absolute alcohol, ethylic heptylaceto- 
acetate, and normal heptyl iodide. To prevent moisture being ab- 
sorbed during the operation, the open end of the condenser is con- 
nected with a drying tube containing solid potash. After distilling 
off the alcohol and adding water to the residue, an oily liquid is ob- 
tained which contains heptyl iodide, methyloctyl ketone, ethylic heptyl- 
acetoacetate, ethylic diheptylacetate, CH(C;H,;),,.COOH: (b. p. 308°5— 
311°), and ethylic diheptylacetoacetate, Me.CO.C(C;H,;)2.COOEt. 
These bodies were separated by fractional distillation. Ethylic diheptyl- 
acetoacetate is an oily liquid, sp. gr. 0°8907 at 17°5°, b. p. 331—333°. 
When boiled with a 20 per cent. aqueous solution of potash, it 
splits up into carbonic anhydride and methyl diheptylcarbinketone, 
Me.CO.CH(C;H,;)2, a colourless liquid, sp. gr. 0°826 at 17°, boiling at 
300—304°. 

A concentrated solution of potash decomposes the ethereal salt with 
formation of ethyl alcohol and acetic and diheptylacetic acids. 

Diheptylacetic acid, CH(C;Hi5)2,.COOH, melts at 27°, and boils be- 
tween 240° and 250° under 80—90 mm. pressure. It dissolves freely 
in alcohol, ether, and benzene, but is insoluble in water. Copper 
diheptylacetate, Cu(C,,H3,02)2, is deposited from an alcoholic solution 
as a granular crystalline mass (m. p. 227°). It is the only salt of this 
acid which has characteristic properties. W. Cc. W. 


Hydroxyvaleric Acids and Angelic Acids. By W. v. Miter 
(Annalen, 200, 261—285).—The oxidation of valeric acid (prepared 
from isobutyl carbinol) by potassium permanganate was investigated 
some time since by Neubauer, and stated by him to yield Biichner’s 
angelic acid (Annalen, 106, 62; 42, 226). The author, doubting 
Neubauer’s results, has repeated the investigation. On distillation 
with dilute sulphuric acid, the mixed products of oxidation yielded 
a volatile acid (m. p. 69°5°), crystallising in prisms of the monosym- 
metric system (a:b: ¢ = 1535: 1: 0°706; 6 = 7413°), and having 
the composition of an angelic acid; the barium salt crystallised in 
needles containing 2 mols. H,0. The observed melting point of the 
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acid differs widely from that of Biichner’s isomeride (45°). It also 
lies above that of methylcrotonic acid (62°5°—Frankland and Duppa), 
but the difference is not sufficient to exclude the probability of iden- 
tity. To solve this point, the latter acid was prepared by Frankland’s 
method (Ann., 136, 36) and by Rohrbeck’s (ibid., 188, 229) ; the pro- 
ducts were identical; the acid was found to crystallise in plates (m. p. 
65°), belonging to the asymmetrical system, and yielded a barium 
salt crystallising with 4 mols. H,O. The acid in question was there- 
fore investigated as a new isomeride. The valeric acid studied by 
Neubauer being a mixture of ethylmethylacetie acid and isobuty!- 
formic acid, these acids were prepared by synthetic methods and 
severally oxidised by permanganate. From the latter an acid was 
obtained identical in properties with that under diseussion. 

A further examination of the products of oxidation of the original 
valeric acids showed that a hydroxy-acid was also present; this was 
isolated in the crystalline form (m. p. 63°) and found to be identical 
with that obtained by Saytzeff (ibid., 19'7, 72) by the action of phos- 
phorus trichloride on ethylic 8-hydroxyisobutyl formate. It would 
seem, therefore, that the isomeride in question is dimethylacrylic acid, 
Me,C : CH.COOH, and that it is formed through the medium of @-hy- 
droxyisobutyl formic acid, Me,C(OH).CH,.COOH. The formation of 
isobutyric acid, which is stated by Neubauer to accompany that of 
angelic acid, is also denied by the author on the grounds of his 
experimental results. 

The oxidation of the second eonstituent of ordinary valeric acid, 
viz., ethylmethylacetic acid, was next investigated. The acid was pre- 
pared by the synthetic method of Saur (ibid., 188, 259), and oxidised 
in dilute alkaline solution by permanganate. The mixed product was 
treated by the distillation method, as well as by exhaustion with ether, 
and in both cases a crystalline acid was obtained (m. p. 68°), which 
was identified as o-hydroxyethylmethylacetic acid; the absence of 
methylcrotonic acid was also established. This hydroxy-acid, there- 
fore, does not yield the corresponding angelic acid on distillation with 
sulphuric acid, and differs in this respect from the previous isomeride. 
The conversion is brought about, however, by the prolonged action of 
sulphuric acid at 115—130°. ©. F. ©. 


Pyroterebic Acid. By J. Brepr and R. Firrig (Annalen, 200, 
259, 260).—The liquid which is produced by the destructive distilla- 
tion of terebic acid is a mixture of lactone and pyroterebic acid. 

WwW. C. W. 


Action of Methyl Iodide on Asparagine. By P. Grisss (Ber., 
12, 2117—2119).—In endeavouring to introduce methyl into aspara- 
gine in place of hydrogen by the action of methyl iodide (and methyl 
alcohol) on a solution of this body in potash, a new acid was obtained 
in addition to tetramethylammonium iodide. This acid, C,H;NO,, is 
tolerably soluble in hot water, but less readily in alcohol, and is almost 
insoluble in ether. It has a strongly acid taste; and when heated, 
first melts and then blackens with evolution of pungent vapours. 

If the constitution of this body is rightly expressed by the formula, 
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“OOH.C,H,Z CON\NH, it bears the same relation to aspartic acid that 


lactimide does to alanine. ’ 

The barium salt, (CsH,NO;),Ba+6H,O, forms white foliated soluble 
crystals. The neutral silver salt, CsH.NO;Ag, is obtained in the form 
of minute needles or plates when a neutral solution of the ammonium 
salt is decomposed by silver nitrate. When this salt is dissolved in 
hot water, a basic silver salt, C§H,NO;Ag:, separates out on cooling. 
It is also obtained, but in an amorphous state, when silver nitrate is 
added to a solution of the acid in excess of dilute ammonia. 

. s A. 

Preparation of Bromobenzene and Iodobenzene. By W. H. 
GREENE (Compt. rend., 90, 40—41).—The best method of preparing 
moniodobenzene, is to allow chloride of iodme to drop slowly into 
benzene containing a small quantity of aluminiam chloride. To avoid 
the formation of higher iodides, a large excess of benzene should be 
used, 

Mono- and dibromo-benzene are easily obtained by warming a mix- 
ture of benzene and bromine with some aluminium chloride in a flask 
connected with an upright condenser. W. C. W. 


Action of Cyanogen Compounds on Diazobenzene. By P. 
Grigss (Ber., 12, 2119—2120).—The author has obtained a compound 
of diazobenzene with hydroferricyanic acid and another with hydro- 
nitroprussic acid. The first consists of (CsH,N2)sHs(FeO,.N,.), the 
second of (C,H,N.)H.(FeC;N;.NO) + H,0O. 

They both crystallise well, and are tolerably stable. Diazobenzene 
and similar bodies also yield with potassium permanganate salt-like 
compounds which have remarkably explosive properties. Similar 
compounds have been obtained by Gabriel (Ber., 9, 132, and 12, 
1637). G. T. A. 


Ethylene Derivatives of Phenol and Salicylic Acid. By 
A. Weppics (J. pr. Chem. [2], 20, 127—128).—Hthylenediparanitro- 
phenol, C,H,(O.C,Hy.NO,)., formed on heating ethylene bromide 
with the sodium derivative of paranitrophenol, crystallises from its 
alcoholic solution in small needles (m. p. 143°), but is insoluble in 
water. On treatment with tin and hydrochloric acid, it yields a base 
which crystallises from its alcoholic solution in reddish needles. In 
the first-named reaction there is formed in addition, a body which 
appears to be bromethylparanitrophenol, CeHy(NO,)O.C,H,Br ; it erys- 
tallises in large yellowish tables (m. p. 62—63°), and reacts with 
paranitrophenol sodium im alcoholic solution to form ethylenediparani- 
trophenol. 

The corresponding ‘ortho-compounds were prepared by the analogous 
reaction. The nitro-compound melts at 162—163°, and yields a crys- 
talline base (m. p. 127°) on reduction. The bromethylorthonitro- 
phenol is a crystalline body which melts at 38—40°, and remains in 
the molten state for some time after cooling. 

Diethylic ethylenesalicylate, C.Hy(O.C.Hy.COOEt),, is formed by 
heating sodium ethyl salicylate with ethylene bromide at 120—130°. It 
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crystallises from alcoholic solution in thick plates (m. p. 96—97°). On 
saponification with alcoholic potash, it yields ethylenedisalicylic acid, 
C2H.(O.C,H,.COOH)., which crystallises from a hot saturated aqueous 
solution in long silky needles (m. p. 151—152°). 

The author is engaged in completing and generalising his results, 
of which this is a preliminary communication. C. F. C. 


Quinic Acid, Quinone and Allied Compounds. By O. Hesse 
(Annalen, 200, 232—255).—Tetracetylquinide, C;HeAc,O;, obtained 
by the action of acetic anhydride on quinic acid at 170°, is a vitreous 
amorphous mass insoluble in cold water. It is deposited from a solu- 
tion in boiling alcohol, in which it is sparingly soluble, in granular 
erystals (m. p. 124°). The compound melts in boiling water, under- 
going slight decomposition. When bromine acts en an aqueous solu- 
tion of quinic acid, protocatechuic and a brominated acid are formed. 
These acids are easily separated by the greater solubility of the pro- 
tocatechuic acid in hot water. The new acid crystallises in colourless 
needles and plates, which are insoluble in cold water, but dissolve 
freely in ether. Quinic acid dissolves in hot hydrochloric acid, and 
the solution when heated at 150° decomposes with formation of quinol 
and parahydroxybenzoic acid. Protocatechuic acid is produced when 
quinic acid is fused with potash or soda. 

Quinone can be readily purified by recrystallisation from ligroin or 
light petroleum, when it is obtained in beautiful yellow prisms. The 
author states, in contradiction to Sarauw (Ber., 12, 680) that this 
body is not converted into an acetyl-derivative by the action of acetic 
anhydride. 

He regards it as the aldehyde of the unknown quinonic acid, 
C.H,O,. 

Quinol melts at 168—169° (uncorr.), and begins to sublime at 158°. 
When a very narrow tube is used in the determination of the melting 
point, a portion of the quinol decomposes. 

Diacetylquinol prepared by Radkowski (N. Handwért f. Chem., 2, 
060) by warming a mixture of acetic anhydride and quinol, crystal- 
lises in colourless plates (m. p. 121°), which are soluble in benzene, 
ether, chloroform, hot alcohol, and in boiling acetic acid. It is not 
acted on by ferric chloride or by silver nitrate, but by the action of 
strong nitric acid it is converted into dinitrodiacetylguinol, 


C.H,(NO,)2(AcO)». 


This compound crystallises in yellow plates (m. p. 94°), which dissolve 
freely in chloroform, ether, and alcohol. The crystals are soluble in 
ammonia, soda, and milk of lime, forming yellow liquids. 

Dipropionylquinol is obtained in colourless crystalline plates (m. p. 
113°) by heating a mixture of propionic anhydride and quinol at 150°. 
It dissolves in chloroform, ether, and acetone. Mononitrodipropionyl- 
quinol, CsH3(NO.2)(C3;H,O),0.2, prepared by treating the preceding com- 
pound with strong nitric acid, crystallises in pale-yellow plates (m. p. 
86°) soluble in chloroform, ether, alcohol, and hot water. With soda, 
it produces a blue coloration, and with ammonia a brown colour, 
changing to purple and blue. 
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Quinhydrone.—W hen this compound is treated with acetic anhydride 
it splits up into equal molecules of quinone and diacetylquinol. This 
reaction confirms the accuracy of Graebe’s (Ann., 146, 36) formula, 
C.H,(OH).0.0.(0H)C,H,, for quinhydrone. 

Phenoquinone may be prepared by adding a hot solution of phenol 
to quinone dissolved in boiling petroleum ether, and is deposited in 
red needle-shaped crystals when the mixture cools. Neither quin- 
hydrone nor quinol is formed, and no hydrogen is evolved in the 
reaction. 

C.H,O, + 2C,H,0 = C,H,0,2C,;H,O. According to Wichelhaus the 
following equation represents the formation of phenoquinone— 


2C,H,0, + 2C,H,O = CieH yO, + C;H,0:. 


The author also disputes the correctness of the formula C.H.0,, 
assigned by Wichelhaus (Ber., 12, 1500) to methylquinhydrone, since 
his analytical results and the reaction which takes place in preparing 
the compaund, both indicate C.H»O, as the true composition of 
methylquinhydrone. W. C. W. 


Action of Acetic Anhydride on Phenolic Aldehydes. By P. 
BarsierR (Compt. rend., 90, 37—39).—When a mixture of two equiva- 
lents of acetic anhydride and one of salicaldehyde is heated at 180° 
for six hours, a triacetyl-derivative is formed, which on distillation 
splits up into acetosalicylal (b. p. 254—256°) and acetic anhydride. 
The triacetyl compound crystallises in white needles (m. p. 100°) ; it 


yields the diacetyl-derivative (m. p. 104—105°) on treatment with 
soda. Similar compounds have been prepared from parahydroxybenz- 
aldehyde, and from the liquid and solid hydroxytoluic aldehydes. The 
monacetyl-derivatives are colourless liquids boiling respectively at 260°, 
267°, and 275°. They all form erystalline- compounds with sodium 
hydrogen sulphite. W. C. W. 


Synthesis of Saligenol. By W. H.. Greene (Compt. rend., 90, 
40).—Saligenol is formed when a mixture of methylene chloride (30), 
phenol (30), soda (40), and water (50 grams), is heated at 100° for 
six hours. The crude product is acidified with hydrochloric acid and 
extracted with ether. The residue which is left on evaporating the 
ethereal solution is treated with hot water, which dissolves out the 
saligenol (saligenin), leaving the greater part of the phenol undis- 
solved. The aqueous solution is concentrated by evaporation and 
allowed to cool; after removing any phenol which has separated out, 
the liquid is left in a bell-jar over sulphuric acid until crystals of 
saligenol are deposited. W. C. W. 


Phenoxyacetie Acid. By P. Frirzscus (J. pr. Chem. [2], 20, 267— 
300).—The preparation of phenoxyacetic acid is described at length: 
sodium phenolate (10 pts.) is added to a hot concentrated solution 
of sodium chloracetate (12 pts.), and the whole heated with con- 
stant stirring for about an hour and a half; the product is then 
dissolved in water, and hydrochloric acid added, which throws down 
the phenoxyacetic acid as an oil, which soon solidifies. The acid 
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erystallises in large needles, melting at 96°, and distilling with partial 
decomposition at 285°. Supersaturated aqueous solutions are easily 
prepared. 

The acid is scarcely attacked by boiling solutions of potash; it is 
not poisonous, and has marked antiseptic properties. Various salts are 
described. The potassium salt, CH,(OPh).COOK, crystallises in bril- 
liant scales, which may be heated to 300° without melting or decom- 
posing. The lime salt, 27>CH.(OPh).COO},Ca.7H,0, crystallises in 
long needles, moderately soluble in water, melting at 120°. The 
barium salt crystallises with 3 mols. of water. The salts of the heavy 
metals melt in hot water, and are therefore prepared with difficulty ; 
none are described in detail. 

Methyl and ethyl phenoxyacetate are readily prepared by heating a 
solution of the acid in methylic or ethylic alcohol, in a stream of 
hydrochloric acid; the former is an oily liquid, of somewhat pleasant 
odour, boiling at 245°, and having a sp. gr. of 1°15 at 17°5°; it is inso- 
luble in water, and mixes in all proportions with alcohol, ether, and 
carbon bisulphide. The ethyl salt boils at 251°, and has a sp. gr. of 
1:104°, 

Phenoxyacetamide, CH,(OPh).CONH2, is best prepared by mixing 
1 vol. of ethyl phenoxyacetate with 2 vols. of aqueous ammonia. After 
3—5 days, the amide crystallises out in rhombic tables, melting at 
101-5°, insoluble in cold water, slightly soluble in hot water, and easily 
soluble in hot alcohol. By heating the amide with phosphoric anhy- 
dride, phenowyacetnitril, CH,(OPh).CN, distils over mixed with phenol. 
The nitrile is an oily, colourless liquid, boiling about 235—238°, and 
having a sp. gr. of 1:09 at 17°5°. Hydrogen sulphide acts on this 
nitril with production of phenoxwyacetothiamide, CH.(OPh).CSNH2, 
which crystallises from alcohol in rhombic prisms, difficultly soluble in 
water and cold alcohol ; easily soluble in hot alcohol. 

Phenoxyacetanilide, CH,(OPh).CONHPh, is produced by heating 
equivalent weights of phenoxyacetic acid and aniline at 150°, and 
crystallising the product from hot alcohol; it forms long needles 
(m. p. 99°), insoluble in cold water, but easily soluble in hot alcohol. 

Fuming nitric acid reacts readily with phenoxyacetic acid, but with- 
out the production of a substituted nitro-compound ; the main product 
of the action is dinitrophenol. 

Orthonitrophenoxyacetie acid, CH,(O.CsHy.NO,).COOH, may be pre- 
pared by heating together sodium orthonitrophenolate with excess of 
sodium monochloracetate, dissolving the fused mass in water, precipi- 
tating by addition of hydrochloric acid, and crystallising from hot water, 
after filtration through animal charcoal. The acid is with difficulty 
soluble in water, crystallising therefrom in regular octahedrons, which 
melt at 156°5°. 

The salts of orthonitrophenoxyacetic acid resemble those of phenoxy- 
acetic acid in crystalline form and solubility; the salts of the alkaline 
earth metals of the nitro acid are somewhat more soluble, and those 
of the heavy metals less soluble than the corresponding salts of phe- 
noxyacetic acid. The sodium, barium, and copper salts of orthonitro- 
phenoxyacetic acid are described. 

Paranitrophenoxyacetic acid may be prepared by the same method as 
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that used for preparing the ortho-acid, only substituting sodium para- 
nitrophenolate for the ortho-compound. This acid crystallises in 
microscopic forms, belonging either to the rhombic or to the mono- 
clinic system (m. p. 183°). The properties of the acid and its salts 
resemble those of the ortho-acid. 

By the action of reducing agents, paranitrophenoxyacetic acid 
appears to yield an amido-acid, easily decomposible by water ; whilst 
the ortho-acid yields an anhydride, C,H;NO, (m. p. 143—144°), analo- 
gous to oxindole, which is obtained by the action of reducing agents 
on the orthonitro-derivative of phenylacetic acid. 

The action of bromine-water on a hot aqueous solution of phenoxy- 
acetic acid appears to give rise to more than one isomeric compound. By 
dropping bromine into a solution of ethyl phenoxyacetate in carbon 
bisulphide, boiling the product with soda, decomposing with hydro- 
chloric acid, and crystallising from hot water, 

Monobromophenoxyacetic acid, CH,(O.C,H,Br).COOH, is obtained in 
brilliant rhombic plates (m. p. 153—154°). This acid is scarcely 
soluble in water, but is easily dissolved by alcohol. That the bromine 
is substituted in the phenyl group is shown by the fact that boiling 
with caustic alkali does not cause the bromine to be displaced by 
hydroxyl. A few of the metallic salts and the ethyl salt of the acid 
are described. 

No phenoxybromacetic acid could be obtained by the direct action 


of bromine on phenoxyacetic acid, even in sealed tubes at 150°. 
M. M. P. M. 


Action of Fused Alkalis on Aromatic Sulphonic Acids. By 
P. Decener (J. pr. Chem. [2], 20, 300—320).—From the results of 
the action of fused potash and soda en phenolorthosulphonic and _ ben- 
zenedisulphenic acids respectively, the author concludes that the 
exchange of SO,H for OH is brought about at a lower temperature, 
with a smaller quantity of alkali, and in shorter time by the use of 
potash than of soda; but if continued for a considerable time, the 
difference between the actions of the alkalis becomes less. In many 
reactions, the use of soda is preferable to that of potash, as the 
secondary reactions which frequently occur when the latter is used do 
not take place. The difference between the action of soda and potash 
is less marked in the replacement of SO,;H by OH, than in reactions 
which involve a more complete molecular decomposition, e.g., the pro- 
duction of salicylic acid from phenol. M. M. P. M. 


Sulphanilic Acid. By C. Laar (J. pr. Chem. [2], 20, 242—267). 
—Besides the ordinary rhombic crystals with 1 mol. of water, the 
author describes a monoclinic form of sulphanilic acid, which crystal- 
lises from very dilute solutions with 2 mols. of water. 

The crystalline forms of many metallic salts of the acid are de- 
tailed. The sodiwm salt, C,H,(NH.).SU;Na + 2H,0, crystallises 
from concentrated solutions in leaf-shaped crystals, and from dilute 
solutions in plates, both belonging to the rhombic system, 
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The potassium salt, with 14H,O, forms rhombic prisms ; the ammonium 
salt also crystallises in rhombic prisms, with 14 mols. of water. The 
barium salt, [C.5H,(NH:2).SO;],Ba + 34H,0; rhombic prisms, 


coPco . 0oP . Poo; 


the copper salt, [C,H,(NH_).SO;!,Cu + 4H,O, does not give off water 
at 100°. The aniline salt, [C.H,(NH,).SO;H]..C,H,N, erystallises in 
needles, and is dissociated on boiling with water. When the dry salt 
is heated to 150°, the aniline is removed, and the free acid remains. 
By the action of phosphorus pentachloride on sulphanilic acid, under 
dry benzene, small colourless crystals are obtained, soluble in ether 
and hot chloroform, and having the composition 


(NH.POCI,).C.H,.S0.Cl. 


This chloride is decomposed by ethyl or methyl alcohol, with forma- 
tion of the ethyl or methyl salt of phosphanilidesulphonic acid, 


PO(O Cy» Hon+1)2.NH. CeHy. S 03,0, Hon+1 . 


Both salts are soluble in the ordinary solvents, with the exception of 
carbon bisulphide and petroleum ether. The phosphanilidesulphonic 
chloride, mentioned above, is better prepared by heating phosphorus 
pentachloride with potassium sulphanilate on the water-bath, dissolving 
in absolute alcohol, and precipitating with water. After purification, 
the chloride forms small leaf-shaped crystals (m. p. 102°). 

Ethyl] phosphanilidesulphonate is decomposed by boiling water, with 
production of sulphanilic acid, alcohol, and ethyl phosphate. 

An oily diazo-compound, which has not yet been further examined, 
is produced by the action of nitrous acid on the same compound. 

The action of phosphorus pentachloride on dibromosulphanilic acid 
gives rise to a chloride which is decomposed by ethyl alcohol, in a 
manner not exactly analogous to that noticed in the case of the 
chloride of sulphanilic acid, inasmuch as the compound formed still 
contains the group SO.Cl, and has the formula 


PO(OEt)2.NH.C,H,Br2.S0,CL.* 


But along with this chloride, small quantities of the ethyl salt of 
dibromophosphanilidesulphonic acid, PO(OEt),.NH.C,H,Br,.SO,Et) are 
produced. 

When potassium dimethylsulphanilate is heated with phosphorus 
pentachloride, and alcohol is added, the product consists simply of the 
ethyl salt of the original acid, é.e., of ethyl dimethylsulphanilate, 
NMe,C,H,.SO;Et. This compound is easily soluble in benzene, chloro- 
form, and acetone, and moderately soluble in ether and carbon bisul- 
phide; it crystallises in small brilliant scales, which melt at 85°. 

Barium dimethylsulphanilate, (NMe,.CsHy.SO;).Ba, crystallises in 
needles with 3 mols. of water, OP .Pco.coP, or in plates with 
11 mols., OP . P; the latter form readily loses 8 mols. of water, and 
changes into the former. 


_ * The author believes this to be the first instance of an atomic compound contain- 
ing eight different elements. 
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Potassium sulphanilate is readily oxidised in the cold by an aqueous 
solution of potassium permanganate to potassium azophenyldisulphonate, 
SO;K.C,Hy.N : N.C,Hy.SO;K + 24H,20, a salt which is but slightly 
soluble in cold water, and seems to belong to the class of colouring 
matter known as tropadélins. M. M. P. M. 


Trimethylparamidobenzenesulphonic Acid. By P. Grizss 
(Ber., 12, 2116—2117).—The author proposes the name of “ betaines” 
for a peculiar class of bases derived from the amido-acids of the ben- 
zoic acid and fatty acid series by replacement of three atoms of hydro- 
gen by methyl. Amido-acids which contain the SO;H group in place 
of carboxyl, also yield similar bodies, one of which may be obtained 
as follows :—Paramidobenzene-sulphonic acid is dissolved in a strong 
solution of potash, and after dilution with methyl alcohol, excess of 
methyl iodide is added. The alcohol is next removed by distillation, 
and the residue is mixed with a solution of iodine in hydriodic acid, by 
which means the base is obtained as a periodide in the form of gold- 
green tabular crystals. The periodide is decomposed by sulphuretted 
hydrogen, the solution neutralised with ammonia, and evaporated until 
it erystallises. The crystals thus obtained consist of brilliant, white, 
four-sided plates, which dissolve readily in water, but are almost inso- 
luble in alcohol, and completely insoluble in ether. They have an 
extremely bitter taste and a neutral reaction. Trimethylparamido- 
benzenesulphonic acid has probabiy the constitution expressed by the 
formula O.H< hp" >0. It is a much weaker base than trimethy]- 
amidobenzoic acid, inasmuch as it does not form simple salts with 
acids; but it forms a well characterised aurochloride, and _platino- 
chloride, (C>Hy.NMe;.SO;.HCl),.PtCl, + 8H,O. The latter crystallises 
in thin, yellowish-red, hexagonal plates, which are readily soluble. 
The new acid above described is decomposed when heated, and yields 
a heavy, oily base, together with much carbonaceous residue. 


G. T. A. 


Phenyl-lactimide. By E. Posen (Annalen, 200, 97—99).—Amido- 
hydrocinnamic acid (Annalen, 195, 143; this Journal, Abst., 1879, 
378) crystallises unchanged from dilute hydrochloric acid, but a 
hydrochloride, PhC,H;.NH,.COOH.HCI, can be obtained by dissolving 
the amido acid in warm hydrochloric acid diluted with its own bulk 
of water, and pouring the solution into three times its volume of 
fuming hydrochloric acid. The new compound is deposited in glisten- 
ing prisms which dissolve freely in water. 

When amidohydrocinnamic acid is treated with a mixture of equal 
volumes of water and sulphuric acid at 60—70°, it is converted into 


NH 
phenylactimide, PhCH,.CHC | ,or CPhH SCO. This substance 
CO Nou” 


crystallises in silky needles (m. p. 146°), soluble in alcohol, ether, 
carbon bisulphide, and hot water. Attempts to prepare metallic 
amidohydrocinnamates were unsuccessful. . C. W. 
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Constitution of Anthraquinone. By H. v. Pecxmann (Ber., 12, 
2124—2128).—Following a method similar to that adopted by Graebe 
in determining the constitution of naphthalene (Annalen, 149, 20), 
the author shows that in anthraquinone the pair of carbon-atoms is 
combined with both of the benzene-groups in the ortho-position. Since 
the oxyanthraquinones which contain hydroxy] in one benzene-nucleus 
yield on oxidation phthalic acid, it follows that in this reaction the 
nucleus containing hydroxyl in place of hydrogen is destroyed, and 
that the other must contain the carbon pair in the ortho-position. For 
the ortho-position of the carbon pair in the other benzene group, a 
proof was found by preparing an oxyanthraquinone which had under- 
gone substitution in the benzene nucleus containing the two carbon- 
atoms in the ortho-position, and obtaining from it by oxidation phtha- 
lic acid, whilst still retaining the other benzene group. Orthobromo- 
phthalic acid was first prepared and then converted by the action of 
benzene and aluminium chloride into orthobromobenzoylbenzoic acid. 
This acid contains bromine in place of hydrogen in the benzene-group 
with which both the CO-groups are combined in the ortho-position. 
The orthobromobenzoylbenzoic acid, when acted on by concentrated 
sulphuric acid, yielded an orthobromanthraquinone, from which 
phthalic acid was obtained by the action of nitric acid. 

This orthobromanthraquinone hy the action of potash is converted 
into an oxyanthraquinone, having the same properties, except the 
melting point (190°), as the erythroxyanthraquinone of Baeyer and 
Caro (Ber., 7, 968). The two bodies were also found to give almost 
identical results when examined by the spectroscope. 

Since Liebermann obtained erythroxyanthraquinone (m. p. 190°) by 
reduction of quinizarin, the hydroxyl must occupy the ortho-position 
with respect to the ketone-group, and therefore the bromine-atom must 
occupy the same position in the bromanthraquinone above described. 

G. T. A. 

Action of Haloid Acids on Isoprene. Formation of Caout- 
chouc. By G. Bovucnarvat (Compt. rend., 89, 1117—1120).—Iso- 
prene, obtained by the dry distillation of caoutchouc, combines with 
hydrochloric acid gas to form the chloride C;H,Cl (b. p. 86—91°, 
sp. gr..0°868 at 16°), which is converted by the action of moist silver 
oxide into an alcohol boiling between 120° and 130°. The chloride 
absorbs bromine vapour, forming the compound C;H,CIBr., which de- 
composes on distiliation. When isoprene is treated with concentrated 
hydrochloric acid, a mixture of mono- and di-chlorides is formed, 
together with a solid compound, which appears to be identical with 
caoutchouc. The dichloride, C;HsCl, boils between 145° and 153°, 
and has a sp. gr. of 1:065 at 16°. A saturated solution of hydro- 
bromic acid has a similar action on isoprene; the monobromide, 
C;H,Br, boils at 104—105° (sp. gr. 1°175 at 15°), and combines with 
2 atoms of bromine. The dibromide, C;HsgBro, boils at 175—180°, and 
is heavier than water (sp. gr. 1601 at 15°). When treated with potash, 
it loses half its bromine, and gives rise to a liquid which boils at 110°. 
The action of hydriodic acid on isoprene appears to be analogous to 
that of hydrochloric acid, but the products of the reaction were not 
obtained in a state of purity. W. C. W. 
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Relations of the Camphenes obtained from Borneol and 
from Camphor. By J. Kacutrr and F. V. Sprrzer (Annalen, 200. 
340—360).—T he authors having independently prepared hydrocarbons, 
CioHis, the one from borneol chloride, C,H,;Cl, the other from cam- 
phor dichloride, CyHyCl, (Annalen, 197, 86 and 126 resp.), have 
jointly investigated the question of their probable identity. The pre- 
paration of the former, by decomposing the chloride with warm water, 
has been several times repeated with uniformly the same result; the 
pure camphene melts at 51—52°, and boils at 160—161°; these points 
are unaffected by recrystallisation. From the higher fractions, a small 
quantity of borneol was isolated; this is formed simultaneously with 
the camphene. The hydrochloride of the camphene was prepared by 
passing hydrochloric acid gas into its solution in anhydrous ether ; it 
melts at 156—157°; a column of 201°7 mm. of its solution in ethyl 
acetate (1 gram-molecule in 1,000 c.c.) caused a left-handed rotation 
of 61°. It is decomposed by warm water, with formation of the 
original camphene, and a small quantity of borneol. Its properties 
generally are those of borneol chloride. The hydrochloride of the 
second camphene was prepared in a similar manner; the product, 
however, was in the first instance impure, the chlorine being 1—3 per 
cent. below the theoretical, and this was not altered by prolonged con- 
tact with hydrochloric acid gas; by recrystallisation from alcohol and 
subsequent exposure in ethereal solution to the gas, a hydrochloride 
was obtained with the theoretical percentage of chlorine, melting at 
153°, and yielding, on decomposition with water, a camphene melting 
at 51°2° and boiling at 161°. A eolumn of 100°3 mm. of the molten 
camphene causes a right-handed rotation of only 2°4°, whereas that 
prepared directly from camphor dichloride gives, under similar circum- 
stances, a rotation of 50°. 

The results may be summed up as follows:—The camphene, of 
melting point 51—52°, obtained from borneol chloride by decomposi- 
tion with water and fractionation of the product, is the pure hydro- 
carbon, C,H, and yields directly, with hydrochloric acid, the pure 
hydrochloride, CyH,sHC1; that obtained by the action of sodium on 
camphor dichloride is in the first instance mixed with a hydrocarbon 
which does not combine with hydrochloric acid ; the hydrochloride 
may be obtained pure by crystallisation, &c., and then yields on de- 
composition a eamphene melting at 51—52°, which combines directly 
with hydrochloric acid to form a pure product identical with the first- 
named hydrochloride. It is therefore concluded that the camphenes 
in question are identical. 

The next point investigated was the constitutioual relationship of 
camphene hydrochloride to borneol. The hydrochloride was heated 
with silver acetate and glacial acetic acid in a sealed tube at 70°; an 
acetate was obtained identical with that prepared by Baubigny (Zeits. 
Chem., 1866, 408) and by Montgolfier (Ann. Chim. Phys. [5], 14, 5). On 
heating this with solid soda at 120—150°, a sublimate of pure borneol 
was obtained ; the residue, on distillation with sulphuric acid, yielded 
acetic acid. It appears, therefore, that camphene hydrochloride is 


borneol chloride. 
The formation of borneol in small quantity, which attends that of 
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camphene in the decomposition of borneol chloride by water, may be re- 
ferred either to double decomposition between the constituents of the 
two latter causing the replacement of Cl by (OH), or to a hydration 
of camphene under the influence of the hydrochloric acid simulta- 
neously formed. Qualitative experiments showed that camphene does, 
in effect, yield borneol on heating with dilute acids, and the authors, 
therefore, adopt the latter explanation. 

The identity of the camphenes was borne out by the investigation 
of the products which they yield on oxidation with chromic acid. 
These were in both cases chiefly camphor, and in addition small quan- 
tities of camphoric and camphoronic acids, together with acetic and 
carbonic acids. 

In conclusion, the authors observe with reference to the constitution 
of camphene, that it is an unsaturated hydrocarbon containing the 
atomic group peculiar to the camphor-group; yielding, by addition of 
oxygen, camphor, by addition of chlorine, camphor dichloride. (They 
anticipate soon being able to furnish direct proof of the latter point.) 
From the manner in which camphene is converted into camphor, it is 
probable that the oxygen of the latter is not present in the form of a 
CO-group, but rather that it’is united by a single affinity to two 
carbon-atoms. The reactions of camphor are most completely to be 
expressed by a modified form of the formule proposed by V. Meyer 
and by Armstrong (Ber., 3, 121, and 11, 1698 resp.), which the 
authors intend shortly to publish. C. F. C. 


Palmellin and Characin Extracted from Algze by Water. 
By T. L. Puireson (Compt. rend., 89, 1078—1079).— Xanthophyll (the 
yellow colouring matter of leaves in autumn),chlorophyll, and palmel- 
lin, may be respectively extracted from Palmella cruenta by successive 
treatment with carbon bisulphide, alcohol, and water. The prepara- 
tion of characin has already been described (this volume, 53). 

W. C. W. 

Coto-barks and their Characteristic Ingredients. By J. 
Josst and O. Hesse (Annalen, 199, 17—96).—Two kinds of coto-bark 
are found in the market, both of which are exported from Bolivia: 
the one which was first examined comes from the interior of Bolivia, 
and from its resemblance to the true cinchona barks was called “ Cin- 
chona Coto.” According to Wittstein, however, it would appear to be 
derived from some plant belonging to the orders Lauracew or Tereben- 
thinacew, rather than to the Rubiacee. The powder or tincture is 
used in cases of diarrhoea and colic, also for neuralgia, rheumatism, 
and gout. Another variety of coto-bark, said to come from the shores 
of the Mapiri, closely resembles the other in appearance, but its phy- 
siological action is considerably weaker. It is called by the authors 
“ Paracoto-bark,” and differs greatly from the true coto-bark in its 
chemical nature, for although piperonylic acid is found in both (this 
Journal, Abstr., 1878, 733) the cotoin and dicotoin contained in the 
true coto-bark are absent in paracoto-bark, being replaced by paracotoin, 
hydrocotone, dibenzoylhydrocotone, leucotin, and oxyleucotin. As the 
two barks very closely resemble one another in appearance, and are 
sold under the common appellation of “ coto-bark,” the crystallised 
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cotoin of commerce manufactured from them necessarily varies greatly 
in its physiological effects, according as it is prepared from the true or 
false coto-bark or mixtures of the two. 

Ootoin.—The method of preparing this compound, which is only 
contained in true coto-bark, has already been described (this Journal, 
1877, i, 480). Its melting point is 130°, and its solutions have no 
action on polarised light. The results of the analyses of the substance 
itself, and of the lead compound, correspond very closely with the 
formula C2.H,.0,. The action of bromine in chloroform solution 
gives rise to tribromocotoin, C2,H,;Br30,; this crystallises in yellow 
prisms (m. p. 114°), almost insoluble in cold water, but easily soluble 
in alcohol. Triacetylcotoin, C2.H,;Ac,0,, is formed by the action of 
acetic anhydride on cotoin at 170°: it forms large prisms (m. p. 94°) 
easily soluble in chloroform, in ether, and in hot alcohol. Benzoic 
acid is formed when cotoin is heated with concentrated hydrochloric 
acid at 140°, also when it is fused with potash. 

Dicotoin, C4H340n.—When the crude cotoin is treated with boiling 
water, at first nothing but cotoin crystallises out from the cooled solu- 
tion, but when the insoluble residue is treated again and again with 
the mother-liquors, large plates make their appearance: these may be 
to a great extent separated from the cotoin by means of a sieve which 
retains the plates. When pure, it melts under boiling water, and is but 
sparingly soluble in it; by boiling with water, however, it appears to 
be converted into cotoin. Dicotoin ecrystallises in lustrous, almost 
colourless plates (m. p. 74—77°), easily soluble in alcohol, ether, and 
chloroform. 

Paracotoin, C1sH,,0,.—This compound, which melts at 152°, has 
already been described (this Journal, 1877, ii, 201). When bromine 
is gradually added to a chloroform solution of paracotoin, it is at first 
absorbed, with evolution of hydrobromic acid, but on continuing the 
addition of bromine, a scarlet crystalline precipitate is formed, which, 
on being dried between filter paper becomes yellow, whilst hydrobromic 
acid continues to be given off. The analyses agree with the formula, 
CssHBr,O,2, but it is probably a brominated derivative of paracotoin, 
as when gently heated with potash-solution, it yields the characteristic 
odour of paracoumarhydrin, a substance produced on decomposing 
paracotoin itself with potash (loc. cit.). Paracotoic acid, as already 
noticed, is produced by the action of baryta-water on paracotoin, but 
may be more conveniently prepared by means of potash. The solution 
is first treated with ether to remove paracoumarhydrin, and the crude 
paracotoic acid may then be precipitated with hydrochloric acid. 
When pure, it melts at 108°; its barium, calcium, lead, and silver salts 
are yellow amorphous precipitates. 

Leucotin, 34H 2.010 (loc. cit.).—When leucotin is treated with bro- 
mine in chloroform solution at the ordinary temperature, it yields 
dibromoleucotin, C3,HyBr.O, crystallising in small white prisms 
(m. p. 187°), very sparingly soluble even in boiling alcohol, more 
soluble in ether or chloroform. When gently heated with excess of 
bromine in acetic acid solution for a long time, it is converted into 
tetrabromoleucotin, Cy.H2sBryO;) (m. p. 157°). 

Cotogenin, CyH,,0;.—When leucotin is fused with potash, it gives 
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off hydrogen, and the product contains benzoic acid, and small quan- 
tities of formic and protocatechuic acids, protocatechuic aldehyde and 
cotogenin. In order to extract the latter, the solution of the fused 
mass is acidified with hydrochloric acid and treated with ether: the 
ethereal solution is then agitated with soda to remove the acids, and 
evaporated. The protocatechuic aldehyde and the cotogenin in the 
crystalline residue are separated by means of alcohol, in which the 
last-named substance is but sparingly soluble. After being purified 
by crystallisation from boiling acetic acid, cotogenin melts at 210°, 
bnt at the same time turns brown and decomposes; at a higher tem- 
perature, pyrocatechol distils over. When fused with potash, it is 
entirely decomposed inte protocatechuie acid, whilst hydrogen is given 
off in abundance. Attempts to prepare a bromine-derivative of coto- 
genin were unsuccessful. 

Hydrocotone, C;sH2s0;.— When the fusion of the leucotin with potash 
takes place in a retort, an oil distils over which solidifies on standing. 
The hydrocotone thus obtained may be easily purified by distillation or 
by crystallisation from alcohol, in which it is readily soluble, as well as 
in ether and in chloroform : it is but sparingly soluble in boiling water, 
and almost insoluble in potash solution. It forms colourless prisms 
(m. p. 48—49°; b. p. 243°). When gently heated with nitric acid, it 
is converted into dinitrocotone, C\sH(NO2)20s. This compound crys- 
tallises in plates which explode when strongly heated. It dissolves in 
water, alcohol, and concentrated nitric or hydrochloric acid with 
magnificent blue colour. The author considers hydrocotone to be a 
substance of the nature of a quinol, whilst dinitrocotone is probably a 
dinitro-derivative of the corresponding quinone. The formation of 
hydrocotone and cotogenin from leucotin may be represented by the 
equation CHO + 5H.O = C,3H.,O, + C,,H,,0; os 2CH.0,, whilst 
the benzoic acid is produced thus: CyH,O + 4H,0 = C\.H.O; + 
2C,H,O. + 2CH,0.. 

Oxyleucotin, Cs,Hs:0;2 (loc. cit.).—Protocatechuic acid is found 
amongst the products of the action of concentrated hydrochloric acid 
on oxyleucotin at 140°. Dibromoxyleucotin, C3,H3Br2O.2, and tetra- 
bromoxyleucotin, C3,H2Br,Op, are colourless crystalline substanees 
melting at 190° and 159° respectively : they may be obtained by a 
process similar to that described for the corresponding leucotin deri- 
vatives. When oxyleucotin is fused with potash, it yields the same 
products as leucotin. 

Dibenzoylhydrocotone, C3.H320., is contained in the crude leucotin, 
and is left undissolved on treating it-with a small quantity of acetic 
acid. When purified by crystallisation from hot acetic acid, it forms 
colourless prisms (m. p. 113°) easily soluble in chloroform, ether, or 
boiling alcohol. When fused with potash, it is in great part resolved 
into hydrocotone and benzoie acid, but some cotogenin is produced at 
the same time. Dibromodibenzoylhydrocotone, C32HBr.0s, formed on 
adding bromine to an acetic acid solution of dibenzoylhydrocotone, 
crystallises in colourless prisms (m. p. 147°), and is converted into 
tetrabromodibenzoylhydrocotone, CHBr,O, (m. p. 84°), by treating it 
with excess of bromine in chloroform solution. 

Hydrocotoin, CsH;¢O, (toe. cit.), yields two bromine derivatives, of 

2a2 
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which monobromhydrocotoin, C,;H,;BrO,, crystallises in pale yellow 
needles and very short monoclinic prisms (m. p. 147°), whilst dibrom- 
hydrocotoin, C,5H,,Br.0,, forms sulphur-yellow six-sided prisms (m. p. 
95°). <Acetylhydrocotoin, C\sH,;AcO,, obtained by the action of acetic 
anhydride on hydrocotoin at 150°, forms colourless crystals (m. p. 
83°), which yield a crystalline monobrominated derivative (m. p. 166°). 
When heated with potash, hydrocotoin yields hydrocotone and benzoic 
acid. 

An account of the piperonylic acid existing in paracoto-bark and of 
the various derivatives obtained from it, has already appeared (this 
Journal, Abstr., 1878, 733). 

The ethereal oil obtained by distilling paracoto-bark with water 
appears to differ somewhat from that existing in true coto-bark. By 
fractional distillation, it was separated into five portions, two of which, 
named a- and @-paracotene, are hydrocarbons boiling at 160° and 170° 
respectively : the analyses and the fact that they de not absorb hydro- 
chloric acid, show that they are not terpenes. The other three por- 
tions, a-, 6- and y-paracotol are oxygenated oils boiling at 220°, 236°, 
and 240° respectively. Full details of the physical properties and 
action of reagents on these five compounds are given in the paper. 

In conclusion, the authors state that the various constituents of the 
coto-barks may be arranged in three groups. 

The first, or hydrocotone group, includes hydrocotone, which is a 
hexhydric alcohol, dibenzoylhydrocotone, leucotin and oxyleucotin; 
the three last-named yield cotogenin and hydrocotone when fused with 
potash. 

The second, or cotoin group, includes cotoin, dicotoin, and hydro- 
cotoin, which are distinguished by giving a dark brown-red coloration 
with ferric chloride in alcoholic solution. 

The third, or paracotoin group, contains but two members, para- 
cotoin and paracotoic acid. Both these compounds give a deep 
yellow or brown-yellow coloration with concentrated nitric acid. 

Besides these compounds, piperonylic acid, which had been already 
prepared by synthesis, exists ready formed in the bark, and also 
various oily bodies volatile in the vapour of water. C. EB. G. 


Cinchona-barks. By O. Hesse (Annalen, 200, 302—310).— 
This is a continuation of previous researches (Annalen, 185, 296) 
into the characteristics and identity of the bark of a variety of 
cinchona, the cusco-bark. A comparative analysis of a specimen of 
the Quinguina jaune de Cuseo of Delondre and Bouchardt (obtained 
from C. pelletierana), which the author found to contain 0°37 per cent. 
cusconine, 0°24 aricine, no traces of quinine, and 0°50 of an amorphous 
alkaloid (in all 1:11 per cent. alkaloids), showed the close mutual 
resemblance of these varieties. The amorphous alkaloid present 
in the latter appears to be identical with the cusconidine previously 
isolated by the author from the cusco-bark (Ber., 10, 2162). It is 
soluble in acetic acid, and is precipitated from the concentrated solu- 
tion on the addition of nitric acid, as nitrate, in the form of brownish 
drops. 

+ a a cusco-bark, presented some time since by J. E. Howard 
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to the Pharmaceutical Society, and obtained according to Holmes, 
from C. pelletierana, the author has isolated two new alkaloids, 
which he terms cuscamine and cuscamidine. A determination 
of the quantities of alkaloids present gave the following numbers: 
021 per cent. aricine, 0°35 per cent. cusconidine, and 0°78 per cent. of 
a mixture of the new alkaloids. These were separated as nitrates, by 
adding nitric acid in small quantity to their solution in dilute acetic 
acid. They are separated from one another by taking advantage of 
the difference of solubility of the oxalates, cuscamine oxalate being 
comparatively insoluble in water. Cuscamine is readily isolated from 
the oxalate, and after recrystallising from alcohol is obtained in colour- 
less prisms (m. p. 218°). These are dissolved by sulphuric acid to a 
yellowish solution, which changes to brown on warming; if molybdic 
acid be also present, a bluish-green colour is developed, changing to 
brown on warming, this again becoming violet-brown on cooling. The 
crystals are dissolved by concentrated nitric acid to a yellow solution, 
which does not alter on standing. The characteristics of several of the 
compounds of this alkaloid are described. 

Hydrochloride, gelatinous and transparent, easily soluble in water. 

Aurochloride, a yellow amorphous precipitate. 

Platinochloride, yellow and flocculent, difficultly soluble in water. 

Hydrobromide crystallises in large colourless plates. 

Hydriodide crystallises from hot aqueous solution in microscopic 
needles. 

Nitrate crystallises in needles which are almost insoluble in water. 

Sulphate crystallises in needles, the hydrogen sulphate in prisms. 

Ovalate crystallises in white needles, which are freely soluble in hot 
water, only slightly in cold. 

The second alkaloid, cuscamidine, closely resembles cuscamine in 
its properties, the only important difference between them being that 
the former is precipitated by nitric acid from dilute, cuscamidine only 
from its concentrated solution. 

The species of cinchona, C. pelletierana, from which the above alka- 
loids are obtained, has the additional characteristic of yielding neither 
quinine, cinchonine, quinamine, nor paricine, and is therefore to be 
regarded as extraordinary. The author suggests that in the classifi- 
cation of the cinchona group, regard should be paid to chemical as 
well as morphological characteristics. C. F. C. 


Physiological Chemistry. 


Nutritive Value of Grass at Various Stages of Growth. By 
KE. v. Wotrr and Others (Bied. Centr., 1879, 736—744).—The grass 
was cut three times in the early summer, in the years 1874 and 1877; 
the first cutting took place about the middle of May, the second at the 
beginning and the third at the end of June. The second cutting 
appeared to give the best results in the case of the animals experi- 
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mented upon, namely, sheep and horses; and as a rule it was found 
that more nitrogenous matter was excreted by the latter than by the 
former. J. K. 


Nutritive Value of Asparagine. By H. Wuiske and Others 
(Bied. Centr., 1879, 744—748).—Asparagine when given in conjunc- 
tion with glue, was found to support life in the case of rabbits and 
sheep, the latter digesting about twelve per cent. of the nitrogen. 

J. K. C, 

Digestive Power of Geese for Fibrin. By H. Wuiske (Landw. 
Versuchs.-Stat., 24,211—213).—Geese, according to the author’s former 
researches, are not able to digest the fibrin of dandelion or horsetail. 
In order to confirm this result, analyses were made of the fibrin of 
the food and of the feces, showing the composition to have remained 
unaltered. J. K. C. 


Ptyalin and Diastase. By T. Derresne (Compt. rend., 89, 1070). 
—Ptyalin converts starch into sugar in presence of impure gastric 
- juice, as rapidly as it does in the mouth. Its action is, however, sus- 
pended by pure gastric juice, but on passing into the duodenum the 
ptyalin again becomes active. Diastase on the other hand is com- 
pletely deprived of its power of converting starch into sugar, by hydro- 
chloric acid, or by pure gastric juice. W. C. W. 


Carbonic Anhydride from Muscle. By R. Srinrzine (Pfliiger’s 
Archiv. f. Phys., 20, 189—200).—Muscle of rabbits was employed. 
Every precaution was taken in the experiments, which were conducted 
by passing either air or nitrogen through boiling water containing 
the muscle. When air was employed 18°3 per cent., by volume, of 
carbonic anhydride was obtained as the mean of several experiments, 


and 15:8 per cent. when nitrogen was used. Mean of all experiments 
= 17'2. M. M. P. M. 


Milk-secretion and the Amount of Fat in Milk. By W. 
FLeIscHMaNn and P. Vieru (Landw.-Versuchs. Stat., 24, 81—97).— 
The absence of an extended series of such observations upon a large 
number of cattle induced the authors to avail themselves of an oppor- 
tunity of making and recording certain investigations upon the herd 
of Count von Schieffen, consisting of 119 cows. They observed and 
registered the daily yield of milk, the percentage of fat, the specific 
gravity, and the difference between the morning and evening milkings, 
with which they combined the results of a change of fodder and general 
treatment. Their observations extended over a whole year, and should 
be of value to students in this branch of chemistry. 

The herd was of the dun-red Mecklenburg breed; their average 
weight during the stall-feeding season being 453°5 kilos. Taking into 
account their dry period, a mean of 55 days per year for each cow, the 
milk production of the whole herd was 2582°34 kilos. each, or ignoring 
their dry time, the whole number, year in year out, averaged 2191°73 
kilos. each animal, equal to 5°69 times its own living weight. 

The winter stall- feeding lasted from the commencement of the 


PHYSIOLOGICAL CHEMISTRY. 331 


observations (1st January, 1878) until 15th May; pasturage upon the 
town commons, not very good land, commenced on 16th May and con- 
tinued to 17th July, when the cattle were put upon stubble and after- 
grass; on 15th October they were again housed, and were stall-fed 
until the authors ceased their record. Their daily food from Ist J anuary 
to 5th March consisted of 12 kilos. of chopped fodder, viz., one-fifth 
clover hay, one-fifth meadow hay, three-fifths oat and barley straw ; 
together with 0°875 kilo. long oaten straw, 1 kilo. wheat bran, 1 kilo. 
cocoa cake. The same rations were continued to 15th May, with the 
single addition of 0°375 of fleshmeal; from 15th October to 31st 
December the rations consisted of 4°165 clover hay, 1°75 meadow hay, 
5°985 oaten straw, all long, } kilo. cocoanut cake, 4 kilo. rye meal; 

the hay was of good quality, the straw had been hand thr eshed, and of 
course contained some grains of corn. 

The herd had.an epidemic of cow-pox from the middle of September 
until the beginning of November, every cow being more or less affected. 
During its prevalence, the milk fell off very considerably, those cows 
which were only slightly affected by the disease did not show any 
marked departure from the normal butter or cheese produce, but the 
skim milk and cheese made during this time suffered from not ripen- 
ing. The milkings took place with great regularity at 5 o’clock 
morning and evening, and it was the custom of the dairy to exactly 
weigh the milk; the samples of 60 to 80 c.c. were carefully drawn 
from the dairy receptacles containing about 100 kilos. of well 
mixed milk, the general determinations were only made weekly, 
double experiments being generally made. Particular search was 
made for the brownish substance first extracted from milk by ether, 
by Mannetti and Musso (Zeitschr. Anal. Chem., 16, 397). 

The subjoined table shows the influence of the fodder and changes 
of location; the average of the evening shows a higher sp. gr. and 
fat than the morning milk, which, however, is larger in quantity, 
except during the third period, when the days were longest; the pro- 
portion of fats in the evening yield oscillated within wider limits 
than in the morning; from March to July the morning milk was 
richer in fats than in the evening, being the period of the greatest 
activity of the lacteal glands, which fell partly in the fleshmeal and 
partly in the grazing periods. Search was made for the brown sub- 
stance in every determination ; it was, however, found only five times 
in the morning and eight times in the evening ; from other experiments 
the authors believe it to exist in considerable quantities in buttermilk 
to as large a proportion as 2°053 of the total weight. 

The experiments were to be continued in 1879, and a report is pro- 
mised. 
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Specific gravity. | Percentage of fat. 
Periods. Remarks. 


Morning.| Evening. Morning.| Evening. 


Dec. 80, 1877, to| 1-0311 | 1:0314 | 3:387 | 3-489 | Ordinary stall-feeding. 
Mar. 5, 1878 | 
Mar. 6 to May 15 1°0311 | 1°0316 | 3:373 | 3°365 | Addition of fleshmeal. 
May 16 to July 16 | 1°0319 | 1°0318 | 3°314 | 3°145 | Pasturage on commons. 
July 17 to Oct. 14} 1°0319 | 1°0321 | 3°341 | 3°450 Pasturage on clover after- 
| grass. 
Oct. 15 to Dee. 31| 10318 | 1°0321 | 3460 | 3°627 | Stall-feeding. 


Day’s average. . 1 0317 | 3 °395 


Milk per cow. Fut per cow. 
Periods. Remarks. 


Morning.| Evening.|Morning.| Evening. 


Kilos. | Kilos. | Kilos. | Kilos. 

Dec. 30, 1877, to| 3°543 | 3°304 | 0°120 | 0°115 | Ordinary stall-feeding. 
Mar. 5, 1878 

Mar. 6 to May 15/ 4°013 | 3°854 | 0°136 | 0°129 | Addition of fleshmeal. 

May 16 to July 16| 4°285 | 4°393 | 0°143 | 0°138 | Pasturage on commons. 

July 17 to Oct.14| 3°357 | 3°268 | 0°112 | 0°112 | Pasturage on clover after- 

Tass. 
Oct. 15 to Dec. 31 | 2°648 | 2°469 | 0°092 | 0:090 Stall-feeding, 


Day’s average. . 7°091 0 °236 


J. F. 
Abnormal Composition of Human Milk. By C. Marcnanp 
(Bied. Centr., 1872, 769—770).—According to the author, the usual 
composition of human milk is as follows :—butter, 36°8: lactose, 71:1; 
protein, 17; salts, 2°04, and water 873 parts per thousand; when the 
amount of butter rises to above 52 parts, the milk is injurious to the 
child. The quantity of protein, which is much less than in cow’s milk, 

cannot be exceeded without ill effects. J. K. C. 


Occurrence of a Reducing Substance in the Urine of 
Herbivorous Animals. By B. Desmet (Landw. Versuchs.-Stat., 24, 
44—48).—'These experiments were undertaken in consequence of the 
isolation, by Hofmeister, and afterwards by Kaltenbach, of a re- 
ducing substance in the urine of recently confined women suffering 
from milk-fever, this substance after several recrystallisations giving 
the reactions of milk-sugar. It was therefore thought desirable to 
ascertain if a stoppage of milk caused the same effect in animals. A 
goat which produced daily 5 litres was left unmilked for some days 
until a decided suppression of milk was obtained; the urine col- 
lected at intervals of 14—24 hours, each day’s collection being sub- 
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mitted to examination with the result of finding an amount of the 
substance, which calculated as milk-sugar gave in proportion per 1,000 
parts :—first day’s sample, 0°492; the second day’s, 0'401; the third, 
0'231. The substance, after drying over sulphuric acid, appeared as a 
glassy yellowish mass without any trace of crystalline structure. Sub- 
jected to dialysis the reducing body passed freely into the dialysate, 
and on again evaporating this liquid, the same vitreous amorphous 
substance was reproduced. In order to compare the results with the 
kidney secretions of a non-milk-producing animal, the urine of an 
ordinary wether sheep was collected and treated in the same way, 
with the result of obtaining on the first day a proportion per 1,000 of 
0°137; at the end of the second 0°124 of the substance reckoned as 
milk-sugar. 

The quantity found in the urine of the goat in this case was trifling, 
and does not come near the amount obtained by Hofmeister from the 
woman’s urine ; the amount found in the milk-producing animal at the 
beginning of the experiment was, however, about four times that 
found in the male animal, but at the end of the third day it was 
not double. 

The author is not certain that the substance is milk-sugar; he only 
considers it proved that it is a strongly reducing dextrorotatory sub- 
stance. J. F. 


Analysis of Concretions taken from an Abscess on the 
Jawbone of a Horse. By G. Tuoms (Landw. Versuchs.-Stat., 
24, 49).—The concretions were of irregular form, of a whitish colour, 
with a red-brown shade of blood corpuscles; in one instance they had 
formed round a particle of straw, so that the author concludes that 
the abscess and concretions were caused by a wound sustained by the 
animal in taking its food. The principal constituent was calcium 
carbonate. J. F. 


Action of Dehydrating Agents on the Crystalline Lens of 
the Eye. By E. Heusen (Pjliiger’s Arch. f. Phys., 20, 114—188).— 
The general result arrived at by the author is that cataract may be 
artificially produced in frogs, and also in warm-blooded animals, by 
the introduction into the eye of substances which act as dehydrating 
agents, and that the action of these bodies is physical, depending as it 
does on a process of osmose between the saline liquid in the aqueous 
humour and vitreous body, and the water in the lens, whereby the 
amount of the latter is reduced, whilst simultaneously a small quantity 
of the salt injected finds its way into the lens. The action is confined 
to the eye itself, and is not, as supposed by Guttmann, an action on 
the general organism. A list is given of a large number of potassium 
and sodium salts, &c., which cause cataract if injected into the eye of 
the frog or rabbit. Many sodium salts produce cataract when injected 
under the skin, while other salts do not act in this way under the sume 
conditions. The author explains this by the facts that sodium salts are 
not readily expelled from the blood, because their rate of diffusion is 
comparatively low, and that their dehydrating action is not rapid ; 
these salts therefore eventually find their way to the eye in a state in 
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which they are still capable of withdrawing water from the lens. 
Very many physiological details are given in the original, and the 
results of other workers are discussed at length. The author thinks 
that cataract in the human subject is caused by the presence in the 
aqueous humour and vitreous body of an excess of mineral matter 
which reacts on the lens and diminishes the amount of water therein. 


M. M. P. M. 


Chemistry of Vegetable Physiology and Agriculture. 


The Butyric Ferment (Bacillus Amylobacter) in the Car- 
boniferous Period. By P. v. Tiecuzm (Compt. rend., 89, 1102— 
1104).—Bacillus amylobacter is soon developed when fragments of the 
young roots of cypress or yew are immersed in water. It attacks the 
tissues and cellular membranes of the roots, dissolving the cellulose 
which undergoes butyric fermentation, and finally leaving nothing 
but the cuticle and the vessels. The different stages of development 
of the bacillus may be traced in the interior of the destroyed organ, 
from the slender threads in a state of active division to the free spores 
floating in the liquid which fills the space once occupied by the cells. 

A microscopical examination of the numerous rootlets of conifers, 
found in the fossil state in the coal measures of St. Etienne, exhibits 
visible traces of the ravages committed by the Bacillus amylobacter. 

W. C. W. 

Formation of Vinegar by Bacteria. By E. Wurm (Dingl. 
polyt. J.. 235, 225).—The author has investigated this matter, and 
his results prove, without doubt, that an active formation of vinegar 
from alcohol is obtained by means of Mycoderma aceti (Bacteriwm 
mycoderma—Cohn), thus supporting Pasteur’s view. The author 
then discusses the practical details of the process given by Pasteur, 
and compares the process with others. J. T.. 


Starch-altering Ferments in Plants. By J. Baranerzky (Died. 
Centr., 1879, 790—791).—Ferments were obtained from the germinat- 
ing seeds of many plants and their action on starch examined. In 
many cases it was found possible to convert 70 per cent. of the starch 
into glucose. The author is of opinion that the starch is first con- 
verted into dextrin alone, and not into dextrin and glucose together. 


J. K. C. 


Organisms in Beet Sap. By L. Cienxowskt (Beid. Cent., 1879, 
767).—The bodies known as “ frogspawn,” which make their appear- 
ance after a time in the sap of beetroot, prove on microscopic examl- 
nation to be a species of bacterium, called by the author Ascococcus 
Bilrothii. J. K. C. 


Carbonic Acid in the Air. By Marie-Davy (Compt. rend., 90, 
32—35).—An examination of the determinations of the amount of 
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carbonic anhydride in the air, which have been made daily during the 
last four years at Montsouris, seems to show that the best crops 
have been produced in those years when the amount of carbonic anhy- 
dride has been below the average. The carbonic anhydride varies in- 
versely with clearness of the sky, and is influenced by the oscillations 
of the great equatorial atmospheric currents. Ww. ©. W. 


Respirative Power of Marsh and Water Plants. By E. Frey- 
BERG (Beid. Centr., 1879, 748—750).—It is a well-known fact that 
these plants are able to thrive in media which contain little or no 
oxygen. They are all very poor in nitrogen, and the author has 
shown by a number of experiments that this latter property accounts 
for the former. His investigations prove that the respirative power 
of plants varies with the amount of nitrogen they consume, and this, 
taken in conjunction with the fact that water plants contain large air 
chambers which do not often need refilling, accounts for their being 
able to exist in media which contain very little oxygen. 

J. K. C. 


Influence of Nutritive Material on the Transpiration of 
Plants. By A. Burcersretn (Bied. Centr., 1879, 750—752).—The 
author shows that plants transpire more when placed in a 0°2 per 
cent. solution of any nutritive salt than in pure water alone, but that 
the transpiration diminishes as the percentage increases, also that if 
the 0-2 per cent. be made up of more than one salt the transpiration is 
less than in pure water. J. K. C. 


Influence of Salicylic Acid and other Bodies on Germina- 
tion. By E. Hecxen (Bied. Centr., 1879, 789).—Small doses of sali- 
cylic acid appear to have a favourable influence on the germination of 
seeds, whereas phenol and thymol have an opposite, although not a 
lasting effect. J. K. C. 


Passage of Plant-material in Seedlings. By W. Dermer 
(Bied. Centr., 1879, 788—789).—Glucose by itself can pass only from 
cell to cell, and must enter into some combination before being able to 
pass through the septum of the plasma. Vegetable casein is insoluble 
in water, but is rendered soluble by organic acids and neutral alkaline 
phosphates. J. K. C. 


Course of the Nitrogen and Mineral Constituents in the 
Development of the Early Shoots. By J. Scuréper (Bied. Centr., 
1879, 752—754).—It was found that from the 5th of April to the 18th 
of May the axial organs of the plants under investigation had lost a 
great quantity of their nitrogen and mineral contents, which had 
passed into the young shoots. In the cases of phosphoric acid, the 
loss was greatest, amounting to nearly 5U per cent. ; nearly one-third 
of the potash, and more than one-fourth of the magnesia and nitrogen 
had also been given up. ‘The amount of lime and silica was, however, 
greater at the end than the beginning of the period under observation, 
and as some at least had passed into the shoots, the roots must have 
been more active in absorbing these constituents. J. K. C. 
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Development of Oats. By P. Dentratn and Nantier (Bied. 
Centr., 1879, 765—766).—Oats grown on land which had not been 
manured since 1875, showed a great falling off in the percentage of 
nitrogen, 3°12 per cent. of nitrogenous substances being found instead 
of 8 or 9 per cent. as usually obtained. With respect to the loss of 
weight which the plants undergo at the ripening period, the authors 
express their opinion that it is proportionate to the goodness of the 


crop. J. K. C. 


Influence of the Leaves on the Production of Sugar in the 
Beet. By B. Corenwinper and G. Contamine (Bied. Centr., 1879, 
792).—The leaves of the beetroot contain small quantities of glucose, 


and those roots which have well-developed leaves are the richest in 
sugar. J. K. C. 


Ripening of Grapes. By C. Porrete (Bied. Centr., 1879, 758— 
764; comp. this volume, p. 178).—The chief object of this series of 
investigations was to ascertain the changes which the acids of the 
grape undergo during the ripening process. Examinations were made 
of the must and aqueous extract of the Negrara grape at various times 
from the 26th of July to the 21st of October, 1878. The results show 
that the total quantity of free acid in the must and aqueous extract 
increases until the grapes begin to soften, and then regularly diminishes. 
The tannic acid disappears altogether in the must, but not entirely in 
the aqueous extract, as it is still present in the skins and seeds. The 
free tartaric acid, from the time the berries begin to soften, gradually 
diminishes, and finally disappears when the grapes are fully ripe. 
Malic acid is still present in the ripe berries, and then forms two-thirds 
of the total free acid: it is not found in the combined state. Sulphuric 
acid and phosphoric acid are present in the ash in sufficient quantity 
to combine with the lime and magnesia, whilst potash is found in 
excess of the amount required for the cream of tartar. The following 
table gives the weight in grams of the various constituents in 100 
berries plucked at different times :— 
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Malic acid found. Total 
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The grapes gathered on the 26th of July were from a very backward 
lant. 
’ It appears from the above table, that the total quantity of tartaric 
acid remained pretty constant after the berries began to soften, the 
free acid being gradually neutralised by the potash, and thus dis- 
appearing. 

Experiments on the after-ripening of grapes showed that the amount 
of sugar and tartaric acid in the berries remained constant, unless 
kept until decomposition set in: the malic acid, however, diminished 
in the same manner in the case of unripe grapes as if they were still 
attached to the vine stock. J. K. C. 


Growth of Plants in Artificial Solutions. By F. Farsxy (Bied. 
Oentr., 1879, 669—671).—The conclusions which the author draws 
from his experiments on the replacement of potash by soda in the 
plant, and the influence of various substances on the growth of plants, 
such as chlorine, chloride of calcium, &c., agree in all respects with 
former investigations. J. K. C. 


Formation of Fat in the Growth of Fungi. By C. v. Nicer 
and O. Loew (J. pr. Chem. [2], 20, 97—114).—Previous investiga- 
tions of the phenomenon of the formation of fat in vegetable cells 
have established the following points :—That it is a secretion, and not 
a product of fermentation or other action external to the life of the 
cell; that it is formed in quantity varying with the activity of the 
growth, and of the oxygen respiration of the plant. On the chemistry 
of the process, especially in respect of the proximate sources of this 
product, but little light has been thrown. The fact that the starch 
which is present in the immature condition, e.g., of the rape seed, is 
replaced in the mature condition by oil, has been regarded as the result 
of the conversion of the carbohydrates into fat; this conclusion is, 
however, unwarranted. There is weightier evidence of the origin of 
fat. in the splitting up of cell proteids in the cells of penicillium and 
other fungi which are proteid in the earlier stages, and contain abun- 
dance of fat at later periods; the development of the latter is observed 
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to occur pari passu with a loss of proteids; and since the cell-wall 
often undergoes considerable increase during the same periods, i.e., 
carbohydrates are secreted, a causal connection between the former 
phenomena is extremely probable. The relation of fat formation to 
the nutrition of the plant is obscure, and throws no light on the 
problem; plants nourished with albuminoids evince a scarcely more 
active fat secretion than those fed on non-nitrogenous organic bodies 
(sugar, mannitol, glycerol, &c.), together with ammonia or nitric acid. 
The investigation of these and other points bearing on the question, is 
the purpose of the following experimental work :— 

I. To determine the quantitative relations between the matter con- 
sumed as food, and that elaborated both in the aggregate, as cells with 
their contents and as fat. 

Penicillium was selected as a simple cellular structure. The spores 
were sown in solutions (1—3 per cent.) of the several food-stuffs con- 
taining a sufficient quantity of ash constituents (K,H.PO,MegSQ, and 
CaCl,), and in addition 0°5—1 per cent. of free phosphoric acid, the 
presence of which is fatal to schizomycetes. The solutions were placed 
in flasks loosely closed with cotton wool, and agitated from time to 
time. After the expiration of several weeks the cells were filtered off, 
dried at 100°, and weighed; the filtrate evaporated and the residue 
weighed. The amount of organic matter consumed is the weight 
originally present less that of the residue. The fat was determined 
by weighing as fatty acid, after destroying the cell-walls with hydro- 
chloric acid. The results are enumerated in the table (p. 339). 

The conditions of growth, temperature, access of air, &c., were kept 
as constant and uniform as possible, so that those experiments in 
which the degree of concentration of the nutrient solution is the same 
may be regarded as strictly comparable. 

In a second series. the secretion of fat. was more closely investigated 
in relation to nutrition by sugar and tartaric acid plus inorganic 
nitrogen on the one hand, and albumin, soluble and insoluble, on the 
other. The duration of the experiment was two months; at the end 
of this period the total growth of the penicillium and the fatty acids 
secreted by the cells were in each case determined. The details are 
tabulated below :— 


Fat acids 
Total per cent. 

growth. of dry 

cells. 


Nutrient solution. 


(a.) 500 c.c. water, 5 grams ammonium tartrate, 5 grams ‘ . 

tartaric acid 0°540 8°08 
(b.) 500 c.c. water, 50 grams sugar, 0°5 phosphoric acid, 2 : 

5 grams potassium nitrate, 2 grams nitric acid 1-448 7°12 
(c.) 300 c.c. water, 15 grams sugar, 3 grams ammonium F sla 

tartrate, 3 grams tartaric acid 2301 12°35 
(d.) — water, 3 grams peptone, 2 grams phosphoric 0°5 24, 7-39 
(e.) 800 c.c. water, 3 albumin, 2 phosphoric acid 0°531 8°79 
(f.) 300 c.c. water, 3 albumin (insol.), 2 phosphoric acid ..|_ 0200 0°53 


e 
al 
5 
oO 
ee 
fa 
S 
= 
(=) 
v4 
< 
al 
faa} 
o 
= 
io) 
= 
M 
a 
jee) 
= 
a 
= 
< 
a 
E 


LE6- 
L68.¥ 
£68: € 
GIS. € 


PE6-% 
019.9 


cif. € 
609. T 


1¢cé- T 


s¢el-0 
661-4 


LeL-0 


se. 2 
TI- IT 


49-9 


© oO 


ie) 


Dmion 


N 


0- OT 
8-61 
g. PT 
6-OT 


T86-z 
€18-% 
TOT- T 
€9¢-0 


Pel-T 


T98-0 
O€T-T 
CO6- 0 
c6L- 0 


967: T 
OT6- 0 
8TS-0 
FES-O 


782.0 
806-0 


8. 

PFE 
0. SE 
0. 19 
9-69 


~- 96 
T. 6F 
6- TS 
0- FS 


8-1& 
v- 9S 


02-6 
8¢. P 
GL. € 
cc. ¢ 
£0. € 
SP. & 


PL 
CPP 
61-¢ 

L-% 


96-T 
G8-@ 


** -o-d g avsng 
‘od [ uiwnqly 
se od g avsng 
‘ad [ ouroney 
‘od [ owner] 
‘ad [ ouojdog 
‘od [ autney 
‘od [ utumnqly 
‘d [ prow o1neprey 
‘od [ urunqry 
‘ad [ uwing[y 
‘a ‘cd g ouronory 
‘od [ ou.onary 
foeccessssod T RGGEYy 
reereerseeerog ed Op avsng 
‘0d g.09 oplloyyo wniuowury 
sees ocd Z.T plow o1neyauy, 
‘od 9.9 04R4Yoou UNTUOTLUL 
seeeees oOed T poe ONVWRy, 
* cord T ogvaqavey umimouury 
‘-o-d [ oyvntoons wnituoWWy 
od Zz. oyeqooe wntuouULy 
* ‘ord [ o9vijy1e} UNIUOMMy 


“uoTy 
-duinsioo 
18304 Jo 
*qgua0 aod 
sploe 4ariq 


‘snSuny Jo 
‘queo aod 
sploe yey 


*pauing 07 
popeR[Utsse 
ony 


*(pouanq) 
poze] tutsse 
qou ynq 
powinsuog 


"m101} 
-duimsuoo 
1®404 Jo 
‘quad aod 
poyeuUissy 


‘gonpoid 
postuvs.10 


JO FUYSIO MA 


“qyS1OM 
[eulsi10 
Jo “quad 
aod u0o1yy 
-duimsuog 


* (sures) 
JN4s-pooz 
jo uoy 
-dumsuog 


*(sfup) 
ypnors 
jo 
powog 


‘MOTJNTOS JUOTTN \T 


340 ABSTRACTS OF CHEMICAL PAPERS. 


(The solutions contained in addition, 0°100 per cent. K,H.PO,, 
0°016 MgSO,, 0°005 CaCl, 0°017 (NH,).SO, in each case.) 

In the case of (c) the residual sugar and tartaric acid were esti- 
mated in the filtrate; of the latter there remained 13°9 per cent. of the 
original weight, whereas of the sugar, although added in so much 
larger quantity, only 6 per cent. remained. No products of oxidation 
or fermentation could be detected. 

II. To determine the formation of fat in relation to a varying supply 
of cane-sugar, that of nitrogen and the necessary inorganic salts being 
kept constant. 

The solutions (1,000 c.c.) contained in each of the six experiments, 
07 gram (NH,;).SO,; 2 grams K,H.PO,; 0°3 gram MgSQ,; 0:1 
gram CaCl,; and 0°9 gram phosphoric acid. The duration of growth 
— six weeks. The quantities of sugar and other details are given in 
the table :— 


Sugar 
Fat acids assimilated 
per cent. of per cent. of 
cells. total con- 
sumption. 


Sugar 
| per cent. of Total 
| nutrient growth. 
| solution. 


0-210 ; 34°3 
0-305 i 15 "84 { 

0-230 al 
0-772 14°36 
2-700 fs 
2-215 23°13 


The increase of yield, it will be seen, has no constant relation to the 
increase of concentration of the sugar solution. Comparison of (a) and 
(f) in respect to the quantity of sugar burned, shows that this increases 
with the concentration. As regards the inversion of sugar during the 
growth of penicillium, the authors found that in a 1 per cent. solution 
the growing plant caused the inversion of 60 per cent. of its weight 
(estimated as dry) of sugar in eighteen hours. 

III. To investigate the “ degradation ” (“involution ’’) of penicillium 
in relation to the fatty contents of the cells, one-fourth of the product 
of growth in a solution containing sugar (2 per cent.) and albumin 
(1 per cent.) was analysed in the fresh state (after drying) ; the re- 
mainder was placed in phosphoric acid solution (1 per cent.), and set 
aside for four weeks: the originally compact mass of hyphe was by 
this time resolved into loose threads ; these were filtered off, dried, and 
weighed, and found to represent about 15 per cent. of the original 
weight. 

The following constituents were estimated :— 
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Before After 
degradation. degradation. 
16:5 
50°5 
33°0 


100°0 100-0 


proving a considerable formation of fat at the expense of proteids. 

The only general conclusion the authors at present draw from their 
results is, a classification of the nutrient matters investigated, in an 
ascending series representing the successive degrees in which they 
favourably influence the formation of fat, viz. (passing from those less 
to the more favourable), (1) ammonium acetate; (2) ammonium tar- 
trate and succinate and asparagine; (3) leucine; (4) peptone; (5) 
ammonium tartrate, plus sugar; (6) leucine, plus sugar; (7) peptone, 
plus sugar. 

The problem of the proximate origin of fats remains very much in 
statu quo. C. F. C. 


Formation of Vegetable Albumin. By A. Emmertine (Landw. 
Versuchs.-Stat., 24, 113—160).—This long paper describes the 
author’s investigations into the presence of albumin in the roots, 
stalks, leaves, blossoms, and seeds of the Vicia faba maj., or common 
buff bean, with the view of throwing light upon the interesting and 
little known question of the production of proteid substances in plants, 
and how the nitrates and ammonium salts from the soil on the one 
side, and from decomposed nitrogenous organic substances on the 
other, are assimilated by the growing vegetable. 

The author’s experiments are very numerous, and show most careful 
and painstaking observation; his apparatus, of which he gives drawings, 
are eminently adapted to the purposes of his investigation, but they 
contain no new principle; and his results, although most interesting, 
being chiefly of a negative character, will be sufficiently understood 
from the summary with which he concludes the paper. 

He finds the nitric acid taken up from the soil abundant in the 
roots and stems, gradually becoming less, until in the buds, blossoms, 
and fruits it is seldom to be met with, and he believes that the leaves 
are the particular organs charged with its transformation into albumi- 
noids; that the most active agent is not nitrogen in the form of 
ammonium salts. As he has found the latter most frequently in the 
leaves from which the more active nitric compound had already dis- 
appeared, he thinks that had the ammonium salts been the most active 
agents, they would have been assimilated at an earlier stage. He 
thinks the absorbed nitrates, which are very unstable, are acted upon 
by the vegetable organic acids, which combine with the lime of the salt, 
and free the nitrogen, but he admits that his researches have not 
advanced our knowledge of the matter greatly, the only certain con- 
clusion being that albumin is the result of the end reactions, of which 
we do not know the steps. The presence and distribution of the 
amides appear to point to a step in the process, as their distribution 
seems to follow a simple law, which is that those parts of the plant 
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which are of quickest growth, and which increase their bulk most 
rapidly, are invariably richest in amides. The young leaves contain 
more than old ones, the stem than the root. More particularly are 
the buds, sprouts, and blossoms rich in this product, and where new 
cells are about to be built up, there is previously collected upon the 
spot an accumulation of material for their construction, not only of the 
matters required to form their membranous portions, but of proto- 
plasmic matter; it appears certain that the amides form the nourish- 
ment of the young cells; even the flower-buds accumulate these sub- 
stances for the nourishment of the future seeds, but the manner in 
which the process is carried out still remains unknown. J. F. 


Leucine and Tyrosine in Potatoes. By EH. Scuuze and 
J. Barsiert (Landw. Versuehs.-Stat., 24, 167—169).—The purified 
alcoholic extract from potatoes, when allowed to stand, was found to 
deposit after some time a crystalline substance, which on further 
examination proved to be impure tyrosine, giving all the characteristic 
reactions of that substance. The mother-liquor on further evaporation, 
and standing for a few days, yielded a crystalline crust of leucine. 


J. K. C. 


Amount of Oil in Grass-seeds, and its Relation to their Germ- 
ination. By H. Bretorz (Bied. Centr., 1879, 756—757).—The 
various kinds of seeds examined contained oil in quantities varying 
from 0°8 to 15°8 per cent. Two hundred specimens of each sort were 
sown under the same conditions, and their germinating power and 
quickness of growth observed, the former of which, however, was found 
to bear no constant relation to the richness of the seeds in oil, whilst 
quickness of growth after a certain period was found to be to some 
extent dependent on the quantity of oil present. J. K. C. 


Analysis of Parsnips. By B. Corenwinper and G. ConTaMine 
( Bied. Centr., 1879, 794). The following is the result of the analy- 


sis :— 


Nitrogenous substances 
Crystallisable sugar 
Grape-sugar 


Pectin, &c 
Mineral matter 


The ash contained 40 per cent. of potash, and 50 per cent. of phos- 
phates. J. K. C. 


Mineral Constituents of the Riesling Grape. By A. HiLcrr 
(Bied. Centr., 1879, 793).—The amount of dried substance was found 
to vary between 13 and 15 per vent., and the ash from 1:1 to 1°d per 
cent. Analyses of the ash gave the following results :-— 
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Riesling at Riesling at Sylvaner at 
Stein. Leisten. Milheim. 


33°04 34°67 48°46 

1°84 1:21 0°45 

8°55 11-00 7°33 

2°61 1°42 3°75 

1:04 0°45, 0°10 

Phosphoric acid 21-08 19°72 7°36 

Sulphuric acid 5 4°19 4°89 

0°45 1-71 

Carbonic anhydride .. 22: 23°78 24°38 

Hydrochloric acid .... : 2°53) 0°96 
J. K. C. 


Mineral Constituents of Fir and Birch. By J. Scuréper 
(Bied. Centr., 1879, 754—756).—As regards the distribution of the 
ash of the fir in the tree, the author finds that the leaves are the 
richest, and that the bark is richer in ash than the wood. A concen- 
tration of the phosphoric, sulphuric, and silicic acid takes place in the 
direction of the branches, as these acids have a tendency to pass into 
the leaves. Magnesia and potash are found in largest quantities in the 
wood, and lime in the bark. Similar results were obtained in the case 
of the birch, as regards the distribution of the ash constituents, 
although not in so marked a degree. The fir gives more ash than the 
birch, the excess being due to the larger amount of silica present. 


J. K. C. 


Ash Analyses. By G. Taoms (Landw. Versuchs.-Stat., 24, 53).— 
The ash of the seed capsules and stems of the flax plant were submitted 
to analysis, and compared with that of the hay of the Galeopsis tetrahit, 
or common “ hollow tooth,” a plant coming greatly into use as a fodder 
in Russia; the whole of the specimens were grown in Livonia. The 
following are the principal constituents :— 


Phosphoric _ Silicic 

Potash. Soda. Lime. acid. acid. 

Flax seed capsules .. 22°39 6°69 27°41 25°14 5°21 
os stems .... 9° 0°56 31°84 8°85 15°87 
Galeopsis ' 1°75 23°43 9°74 10°79 
J. F. 


Analyses of Feeding Stuffs. By G. Toms (Landw. Versuchs.- 
Stat., 24, 50—52).—The author communicates the result of his exami- 
nation of nine samples of feeding cakes of Russian manufacture, con- 
sisting of linseed-oil cake and a so-called starch cake. Of the nine 
samples he describes four as adulterated, two of medium quality, and 
three as good ; the adulterations consist of the seeds of various weeds, 
and in some of the samples particles of straw. From these results 
the author urges the employment of the microscope, a botanical exami- 
nation, treatment with warm water, and the judging of the samples by 
smell and taste. He agrees with Voelker, that an ordinary chemical 
analysis is not sufficient in such cases; he particularly recommends 
careful search for mildew in the centre of the cake. In some parts of 
Russia, it is the custom to stove the seeds previous to pressing them, in 
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order to get a better yield of oil, thereby injuring the quality of the 
cake, and probably forming matters injurious to the cattle which 


use it. Jd. F. 


Spent Hops as Fodder. By O. Kenuner (Bied. Centr., 1879, 
667).—A diet of hops and hay was daily given to two sheep, and after- 
wards for a short time hay alone, in order to ascertain the digestibility 
of the spent hops. The composition of the dried substance was as 


follows :— 


Nitrogen Ash and 
Protein. Fibre. Fat. free extract. sand. 
Hops.. 19:7 21:7 78 46°1 46 
Hay .. 87 B4°5 2-7 45-2 8-9 


Of these constituents the animals digested— 


Organic Nitrogen 
Hops. substance. Protein. Fibre. Fat. free extract. 
Animal No.1 .. 28°6 38°9 — 772 43°2 per cent. 
» No2 .. 87:7 34°7 10°1 75°9 458 ,, 


Hay. 
Mean of both .. 59°4 52°7 54°5 48°6 65:0 Pn 


The above numbers show that only a comparatively small percentage 
of the hop constituents was digested by the animals. Taking also 
into consideration the fact that the animals showed great objection to 
this food, spent hops cannot be highly recommended as fodder (comp. 


this Journal, 36, 1050). 4. &. G 


Nitrogen in Turf. By M. v. Stvers (Landw. Versuchs.-Stat., 24, 
183—210).—The author comments at considerable length on the 
several results of 26 analyses of turf taken at different depths, and 
formed from various vegetable growths. The source of the nitrogen 
is attributed to the albuminoids of the decaying plants, the amount of 
these being sufficient to account for most of the nitrogen present, and 
they are not destroyed in the process of decay. The nitrogenous sub- 
stances are soluble in potash. J. K. C. 


On various Manures. By J. Moser (Bied. Centr., 1879, 721— 
726).—As foreign manures are in general too high-priced in Austria, 
an investigation of various materials to be obtained in that country, 
both natural and artificial, which may be used as manure, has been 
made at the agricultural station in Vienna. 

The beds of phosphorite examined, found chiefly in Idria and East 
Galicia, were not sufficiently rich to allow of being worked. The pro- 
duct obtained by treatment of sewage with lime was found to be 
valuable. Waste products from various manufacturing processes were 
also examined, such as fish-guano, dried blood, glue waste, &c., the 
results showing that they are very valuable as manures. Bat-guano, 
which occurs in very large quantities in some parts of Austria, 
proved on analysis to be a manure of excellent quality. J. K. C. 
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Manuring Experiments. By F. Bitcx (Bied. Centr., 1879, 
729—736).—In order to institute a comparison between cow and 
sheep dung in their influence on the growth of vegetables, a series of 
experiments was made in Silesia. Details of the effects on various 
plants are given, from which it appears generally that the application 
of cow-dung delays the ripening and reduces the yield, whilst sheep- 
dung has in most cases the opposite effect. I. x. & 


Composition of Fowls’ Dung. By A. Prrgrmann (Bied. Centr., 
1879, 784).—The samples analysed were collected on dry sand, and 
mixed into a homogeneous mass with 10 per cent. of gypsum. The 
following results were obtained on analysis :— 


Organic matter and ammonium salts 
Mineral matter soluble in acids 
insoluble ,, 


”? 


Bat-guano from Various Sources. By A. Vétcker (Bied. Centr., 
1879, 783—784).—This kind of guano occurs in large quantities in 
the Southern States, Jamaica, East India, &c.; the analysis showed 
great variations, the principal constituents ranging as follows :— 
moisture, 6°7 to 64; organic matter and ammonium salts, 5°8 to 65; 
phosphoric acid, from 14 to 24°9, and nitrogen from 0°3 to 8°9 per 
cent. in 21 samples. Jd. K. C. 


Analytical Chemistry. 


Gasometric Methods. By D. Amaro and P. Ficunara (Gazzetta, 
9, 404—418).—In the centre of the Valle del Bove of Etna there is a 
small lake, called the Lago di Naftia or Lago dei Palici, formed by 
the streams from the hills with which it is surrounded, but which is 
occasionally quite dry after a hot and dry summer. At the bottom of 
this lake are three large openings and many smaller ones (about 40), 
from which gas constantly issues, so that the lake appears to be in a 
state of ebullition. As animals which by chance go to drink of the 
water, have been noticed to drop down dead, it is believed in the 
district that the water is poisonous. The authors therefore determined 
to examine it, and for this purpose collected samples of the water, and 
also of the gas issuing from one of the larger openings. 

Before making the examination of the gases it seemed desirable to 
study the gasometric methods ordinarily employed, some of which the 
authors have modified, besides introducing new ones. A modification 
of Bunsen’s apparatus for collecting the gases in water is described 
which entirely obviates any chance admixture with air. The 41 known 
gaseous substances, of which a table is given, were examined with 
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respect to their behaviour towards reagents, the details of which are 
fully described. 

It was found that acetate of lead was blackened by hydrogen sul- 
phide, selenide, telluride, and arsenide, and also by liquid hydrogen 
phosphide, but neither by phosphine nor by antimoniuretted hydrogen. 
The four gases first named are absorbed by manganese peroxide, 
which moreover decomposes antimoniuretted hydrogen with liberation 
of the hydrogen. Silver nitrate decomposes arseniuretted, antimoniu- 
retted, and phosphoretted hydrogen, setting free hydrogen. A coke 
ball impregnated with ammonical chromous sulphate absorbs acetylene 
and allylene, but has no action on the gaseous olefines or paraffins. A 
coke ball with fuming sulphuric acid absorbs gases of the acetylene 
group as well as the olefines. The authors find also that a dry gas, 
when exploded with twice its volume of oxyhydrogen mixture, is com- 
pletely saturated with aqueous vapour after the explosion. 

Details are then given of the analysis of the gas collected from the 
openings (1), and from the water (Ii) with the following results :— 


II. 


Carbonic anhydride...... 94" 84°58 
Hydrogen sulphide 6:17 
Methane. 


100712 


Qualitative analysis showed that the gases were free from nitrogen 
oxides, arsenic, antimony, and the hydrocarbons of the acetylene and 
olefine series. The sudden death of the animals which had been 
observed must be referred therefore not to any poisonous effect of the 
water, but rather to the carbonic anhydride which constantly streams 
from the numerous openings, and in a calm atmosphere forms a stratum 
over the surface of the lake. C. E. G. 


Extension of Dietrich’s Table for the Calculation of Nitro- 
gen. By E. TracusEe, (Zeits. Anal. Chem., 1880, 48).—This table 
gives the weight of a c.c. of nitrogen for temperatures varying from 
5—25° C., and pressures from 705—720 mm. C. E. G. 


Determination of Carbonic Acid in Carbonates. By G. W. 
WianeR (Analyst, 1879, 228—230).—In the case of white lead, where 
the proportion of carbonic acid present is really the standard by which 
to judge of its suitability for use as a paint, the results obtained with 
the ordinary forms of carbonic acid apparatus are not of a satisfactory 
character. The only satisfactory process by which carbonic acid can 
be estimated in such samples is by measuring the volume of the gas 
evolved on treating the sample with dilute nitric or hydrochloric acid, 
and ascertaining that this gas is entirely carbonic acid. The author 
has for some time used an apparatus, in which the decomposition of 
the carborates is entirely performed in a partial vacuum, so that the 
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liberation of the carbonic acid proceeds rapidly and freely at a tem- 
perature considerably below the ordinary boiling point of the solution. 
By this means the time necessary for the decomposition is greatly 
shortened, and the risk of the evolution of any other gases than car- 
bonic acid is also decreased. Details of the apparatus required and 
the mode of treatment are given. D. B. 


Volumetric Estimation of Manganese and Cobalt. By C. 
Rossier (Annalen, 200, 323—340).—This is an investigation of cer- 
tain points in connection with the author’s method for the volumetric 
estimation of manganese (Abst., 1879, 746). The manganese is pre- 
cipitated as a definite compound, Ag,O.Mn,0; (Pogg. Ann., 41, 344, 
and 101, 229), by adding decinormal silver solution in excess followed 
by an alkali; the excess of silver is removed by ammonia and esti- 
mated by means of a standard thiocyanate. The author finds that the 
presence of ammonium salts at the time of precipitation has the effect 
of retaining a large proportion of the manganese in solution, and must 
therefore be carefully avoided. Accurate results are obtained by the 
following method :—The silver solution is added in excess to the man- 
ganese solution, the whole is then heated on the water-bath, and 
sodium carbonate is added in excess. The excess of silver above that 
required to form the compound with the manganese is removed by 
means of ammonia and estimated with thiocyanate. The presence of 
iron (Fe’’’) does not affect the results obtained. 

It was ascertained by direct experiment that the compound 
Ag,O.Mn,0; gives up none of its silver to ammonia, provided this 
already contained silver in solution; this condition obtains in the 
above method. 

Applications of the Method.—Where the nature of the substance per- 
mits, as in the case of iron (metal), spathic ore, and blast-furnace 
slags, nitric acid should be employed in effecting its solution. Man- 
ganese dioxide, in its several forms, is digested at a gentle heat with 
aqueous sulphurous acid; concentrated sulphurous acid is then added 
and the liquid boiled; lastly, the solution is oxidised with nitric acid. 
In cases where it is necessary to decompose with aqua regia, the solu- 
tion must be boiled, after adding sulphuric acid, until the whole of 
the chlorine is expelled. Cast iron is dissolved in nitric acid and the 
iron precipitated as basic acetate in the usual way; this has the effect 
of entirely decolorising the solution by the removal of the carbon- 
aceous matter, the presence of which in solution would prejudice the 
results. 

Estimation of Cobalt—This metal is also precipitated by silver 
nitrate in presence of alkali (H. Rose, Pogg. Ann., 101, 498), and upon 
the formation of this compound the author has based a volumetric 
method for the estimation of cobalt, differing from that adopted in the 
case of manganese only in the substitution of alkaline hydrate for 
carbonate. 

The method gives fairly accurate results in presence of nickel, pro- 
vided the quantity of the latter does not exceed that of the cobalt. 
Perfect accuracy is attained by previously separating the metals by 
means of potassinm nitrite. The precipitate may be dissolved in 
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nitric acid, without washing, and the cobalt estimated in the solution 
by the method described. C. F. C. 


Decomposition of Arsenic and Antimony Compounds. By 
E. Donatu (Zeits. Anal. Chem., 1880, 23).—The excellent method of 
fusing with sodium carbonate and sulphur sometimes gives doubtful 
results, owing to the large quantity of free sulphur separated from the 
aqueous solution before and on the addition of hydrochloric acid. This 
difficulty is avoided by using sodium thiosulphate (proposed for a 
similar process by Froehde), well dried and finely powdered, instead 
of the sulphur fusion mixture. i 2 


Rapid and Easy Process for Simultaneously Detecting 
Nitrogen, Sulphur, and Chlorine in Organic Compounds. 
By P. Spica (Gazzetta, 9, 574—575).—The substance to be examined 
is heated with sodium in a test-tube, and the product dissolved in 
water, as in the ordinary way of testing for nitrogen by Lassaigne’s 
process ; the solution will then contain the nitrogen in the state of 
cyanide, the sulphur as sulphide, and the chlorine, bromine, or iodine 


as chloride, bromide, or iodide if these elements be present. A drop of 


the alkaline liquid placed on a clean silver surface will at once pro- 
duce a black stain if a sulphide has been formed, whilst the cyanogen 
may be detected by the Prussian blue test in a portion of the liquid. 
If neither of these is present, the halogen may be at once tested for in 
another portion of the solution by adding nitric acid and silver nitrate, 
but if a sulphide or cyanide is present it must be first destroyed by 
mixing the solution with about half its bulk of pure sulphuric acid 
and heating for a short time before adding the silver nitrate. 
C. E. G. 


WY Examination of the Will-Varrentrap Method of Nitrogen 


Determination. By A. Preun and R. Hornpercer (Landw. Versuchs.- 
Stat., 24, 21—34).—The doubts thrown upon the accuracy of the soda- 
lime process have induced the authors to make a series of experiments 
in order to verify the results of the Will-Varrentrap and Dumas sys- 
tems, to ascertain the defects of the former, and to remedy them if 
possible. They considered that the first experiment should be as to the 
behaviour of free ammonia in the combustion-tube, for which purpose 
they employed salts of ammonia, and commenced the series with 
chemically pure sulphate,—the usual routine being followed, the 
ordinary precautions taken, and a dull red heat employed, the tube 
being arranged so as to be aspirated at the termination of the experi- 
ment. ‘The results were too low by about 14 per cent. The hinder 
end of the tube was then filled with soda-lime mixed with sugar, from 
which better results were obtained, but still below the theoretical 
numbers. In the next experiment the hinder end was fused to a 
round-shape, sugar and soda lime being placed at the opening ; the tube 
was heated to expel the atmospheric air, and after the combustion, 
the other portion lying behind the substance ignited to clear the tube 
of gas. Notwithstanding all precautions, however, the results were 
too low, distillation with milk of lime yielding more exact numbers. 
Similar results followed the employment of ammonium oxalate, the 
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theoretical numbers being never reached ; the operations with this salt 
also succeeded better with sugar than without, and better results still 
were obtained when the sugar was not mixed with, but separated 
from, the substance. The low results point, in the authors’ opinion, 
to some unexplained decomposition by which free nitrogen is lost, 
and think it proved that the Will-Varrentrap method is attended 
with danger of incorrect results when employed for estimation of cer- 
tain salts of ammonia. They recommend distillation with milk of 
lime as a convenient and correct substitute. It was with ammonium 
chloride that the results looked for were first obtained. 

In the first experiment with the chloride, sugar was not employed 
and air was sucked through; the results were low. Employing 
sugar to expel the gas after the operation, but not before, the re- 
sults were better; but with sugar employed, both before and after 
the combustion of the substance, the whole theoretical amount was 
obtained. The same satisfactory result was obtained by connecting 
the tube with an easily regulated hydrogen apparatus to clear it before 
and after the combustion, which leads to the belief that a great dilu- 
tion of the substance is not so important as a thorough expulsion of 
atmospheric air. With substances naturally poor in nitrogen the 
system would be successful, using only the ordinary precautions, pro- 
bably because the gases given off, even at a gentle heat, would drive 
out the air and remove the oxygen, so that the loss of ammonia would 
either be very small or none. In fact, the objection to the method 
that it gives too low results applies only to substances rich in nitro- 
gen; with matters containing small proportions the authors think the 
trustworthiness of the method incontestable. 

Equally good results were obtained from potassium ferrocyanide, a 
substance for many reasons suitable for testing the method. 

The remaining experiments were made to learn the effect of longer 
or shorter tubes and higher degrees of heat upon the combustion, and 
are explained in the tables accompanying the article, in which short 
tubes are held to mean those of 35—40 cm., and long those from 55— 
0 cm.; by ordinary heat is meant the usual dark red glow; high heat 
is the greatest obtainable from a gas-combustion furnace. 

General recommendations of the authors are the careful expulsion 
of air before as well as of the gas after the combustion; not to employ 
the longer tubes where there is danger of excessive heat, but with ordi- 
nary heat good results may be obtained from long as well as short 
tubes ; to proportion the amount of sugar to the richness of the sub- 
stance in nitrogen, and to have the heat neither too strong nor too 
weak. 

ABSTRACT OF TABLES. 


Ammonium Sulphate containing 21:21 per cent. N. 
Found. 


Without sugar. aspirated, low temp., 5 experiments 19°61 
With sugar, without aspiration, low temp., 9 experiments.... 20°67 


Ammonium Ozalate containing 19°71 per cent. N. 
Without sugar, aspirated, low temp., 3 experiments 
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Found. 
With sugar mixed with substance,* not aspirated, low temp., 
7 experiments 
With sugar, not aspirated, low temp., 8 experiments 


Do. do. high temp., 3 


Ammonium Chloride containing 26°16 per cent. N. 


Without sugar, aspirated, low temp., 4 experiments 

With sugar in fore part of tube, aspirated, low temp., 2 experi- 
With sugar in hinder part, not aspirated, low temp., 4 experi- 
With cues before and behind substance, low temp., 6 experi- 
Ww ith gan before and behind inti tube, a_ temp., 5 experi- 


Potassium Ferrocyanide containing 19°87 per cent. N. 


Without sugar, aspirated, short tube, low temp., 2 experiments 

With sugar both extremities, short tube, low temp., 8 experi- 
ments 

With sugar both extremities, short tube, very low temp., 2 ex- 
periments 

With sugar both extremities, long tube, very low temp., 2 ex- 
periments 


With sugar both ‘extremities, short tube, high temp., 10 ex- 
periments 
With sugar both extremities, long tube, high temp., 5 experi- 


Estimation of Nitrogen in Albuminates. By U. Krevusierr 
(Landw. Versuchs.-Stat., 24, 35—40).—This paper is almost a continua- 
tion of that by Prehn and Hornberger (see preceding Abstract), and 
has also been called forth by the controversy on the respective merits 
of the Dumas and Will-Varrentrap methods of nitrogen estimation. 
The author in previous experiments has obtained very satisfactory 
results from the soda-lime process without the employment of any 
extraordinary precautions, and his experience makes him doubtful of 
the great vaine of sugar in a combustion. He, however, refers to 
some as yet unpublished experiments of the same chemists, Prehn and 
Hornberger, with the casein of milk, as proving more clearly the trust- 
worthiness of the combustion with soda- lime process, and as proving 
the value of sugar. His experiments were instituted with a view of 
adapting the volumetric plan as a verification of the other system. 
His experiments were, he asserts, numerous and exhaustive, and from 
the experience gained he has become aware of sources of error in the 
Dumas process, not only such as are generally admitted, but others 
scarcely so well known. One of the worst is the presence of atmospheric 


* The only experiment in which sugar was mixed directiy with the substance. 
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air in the carbonic acid gas, which is passed through the arrangement. 
He considers the gas as generally prepared to be unfit for the purpose, 
and advises employment of carbon dioxide obtained from sodium bicar- 
bonate. A second he states to be the common neglect of repeated 
annealing of the copper reduced by hydrogen. Far more serious and 
more difficult to be avoided is the persistent adherence of particles of 
air to the walls of the tube, the copper oxide, and to the substance 
itself; he gives examples of the difficulty of its removal. The ex- 
haustion of the tube by a Sprengel pump to 4 of an atmosphere does 
not seem to remove the air sufficiently to affect the result. The use of 
a larger quantity of material lessens the amount of the error, but gives 
rise to another, as the longer time required for the operation allows 
decompositions to take place, which vitiate the results. Another 
difficulty in the way of the use of the Dumas method is to prevent 
loss in the form of carburetted hydrogen. It is a common experience 
in elementary analysis that an unavoidable loss of carbon generaliy 
takes place, and when it is remembered that every equivalent of carbon 
which is consumed as marsh-gas equals 2} equivalents of nitrogen in 
the estimation, it becomes a serious matter. The employment of mer- 
cury, leading to an intermittent passage of the gases, and a large 
quantity of copper oxide, is another source of error. The author 
recommends the use of asbestos copperised by steeping in a strong 
solution of copper nitrate and ignition. These errors, calculated to 
increase the nitrogen numbers in an analysis, are not compensated by 
others of a contrary nature, unless such arise from careless manipula- 
tion, which of course are as likely to be in one direction as the other. 


In the author’s opinion, the method of Dumas cannot be accepted as a 
check upon the soda-lime process, as the errors of the two tend in 
opposite directions, even with the greatest precautions, and without 
great care, the small differences may amount to large discrepancies. 

The author believes that both methods are in need of and capable 
of being perfected, and of yielding fairly satisfactory results. 


i 2 

Determination of Dry Substances by the Use of Alcohol. 
By F. Tscuaptowitz (Landw. Versuchs.-Stat., 24, 47—48).—The author 
having been previously unsuccessful in obtaining a perfectly dry 
residue from apples by means of a stream of hydrogen, devised at last 
the following method, which gives satisfactory results :—A few small 
portions are cut from an apple, contained in a small weighed covered 
glass, with a sharp knife, which is wiped upon a dried and tared 
filter, afterwards used for the filtration. The slices are then treated 
in a small beaker with absolute alcohol, containing about 10 to 20 per 
cent. ethylic ether; and the liquid is repeatedly boiled and filtered into 
a 500—1,000 c.c. flask; the fragments of substance can then be easily 
broken into minute particles en the filter, and, with the aid of a small 
wash-bottle, transferred to the beaker and again boiled. Should an 
oil determination be desired, it can be readily made at this point, it 
being only necessary to employ more ether. The solid residue is dried 
at 100 to 110° with the filter; the filtrate in the flask is filled to the 
mark; 50 to 100 c.c. taken, dried in an air-bath, the heat of which at 
first should not exceed 60°, but which at the end of three or four days 
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may be raised to 85 or 90°, a higher temperature leading te decompo- 
sition. The author considers the results very satisfactory. J. F. 


Detection of Salicylic Acid in Wine and in Fruit Juices, 
By L. Weicert (Zeits. Anal. Chem. 1880, 45). — Ferric chloride 
solution, the best reagent for salicylic acid, cannot be added directly to 
strongly coloured wines and fruit juices, as a coloured precipitate is 
formed. Previous decolorisation by means of animal charcoal also 
removes the greater part of the salicylic acid; 50 c.c. of wine and 
5 ¢.c. of amyl alcohol are well shaken together for some minutes. 
After standing, the upper layer of amy! alcohol is removed and treated 
with an equal quantity of alcohol. To this solution some drops of 
dilute ferric chloride solution are added, when the characteristic deep 
violet coloration, if salicylic acid is present, is produced. J. T. 


Determination of the Fat in Milk by the Lactobutyrometer. 
By F. Scumipr and Others (Bied. Centr., 1879, 770—772).—The 
authors recommend the following modifications of Marchand’s original 
method :—Non-addition of caustic soda, use of alcohol of 91 per cent. 
instead of 86, measuring the liquids in pipettes, and employment of 
other formule which they furnish. In answer to Marchand’s defence 
of his original method, they bring forward the resuits obtained by the 
use of the modifications proposed. J. K. C. 


Quality of Milk. By H. Scuuuzsz, R. Frijazine, and J. Scnuz 
(Bied. Centr., 1879, 780—782).—A controversy between the first- 


named and the two latter analysts has been going on with reference to 
the percentage of solids in milk, the former asserting that under some 
circumstances this percentage in unadulterated milk may fall under 10, 
and the latter refusing to acknowledge milk as genuine which contains 
less than 11 per cent. of total solids. J. K. C. 


Estimation of Albuminoids in Vegetable Substances. By 
B. Denmet (Landw. Versuchs.-Stat., 24, 214—225).—After giving 
some account of the methods already known for the determination of 
albumin, the author proceeds to recommend precipitation whilst hot 
with copper sulphate solution, adding potash until neutral, filtering, 
and estimating the nitrogen in the filtrate by heating with soda-lime. 
Asparagine was found under these circumstances to remain entirely in 
solution. Potatoes, however, appear to contain some other nitrogenous 
body, which is precipitated along with the albumin, as the results 
obtained by the author were much higher than those obtained by 
other investigators. J. K. C. 


New Method of Ascertaining the Ripeness of Grapes. By 
E. Potuacct (Bied. Centr., 1879, 764—765).—The skins of unripe 
grapes contain two colouring matters, phylloxanthin, which is yellow, 
and phyllocyanin, which is green; the latter disappears when the 
grapes are ripe. To ascertain the absence of the latter body, the 
author treats the skins with dilute sulphuric acid, to dissolve out any 
red colouring matter, and removes the phylloxanthin with carbon bi- 
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sulphide. Treatment with ether will then extract the phyllocyanin, if 
any be present. J. K. C. 


Examination of Coffee. By A. H. ALLen (Analyst, 1880, 1—4). 
—In 1874 the author described (Chem. News, 29, 140) three methods 
as likely to be of service for the approximate determination of chicory 
in samples of mixed coffee, viz.: (1) determination of the soluble 
ash; (2) comparison of the tint of an aqueous solution of the sample 
with that furnished by similarly treating a standard specimen ; 
(3) determination of the density of a 10 per cent. infusion in hot 
water. Since the publication of these methods, the author has 
acquired a large amount of additional experience in their use, and has 
arrived at the following conclusions :— 

With respect to method (1), experience has shown that it is only 
capable of furnishing results of the roughest possible kind. This fact 
is due to the variations in the percentage composition of the ash of 
both coffee and chicory, as well as to differences in its total amount. 
The differences shown by coffee are, however, exceeded by those ex- 
hibited by chicory, owing to the considerable and very variable pro- 
portion of silica present in the latter substance. This method can 
therefore be employed only as a check on the proportion of chicory in 
a mixture. 

Method (2) is capable of giving rapid and fairly trustworthy estima- 
tions of the proportions of chicory present in mixed samples, but in 
practice it is open to the very serious objection that a standard mix- 
ture of various coffees and chicories is apt to undergo a change which 
gravely affects the colour of the infusion. 

Method (3) is one which further experience has proved to be very 
valuable. The author has reason to think that exhaustion of the 
sample is usually tolerably perfect, but it is better to boil well, filter 
and wash the residue with hot water until the filtrate measures 10 c.c. 
for every gram of the sample operated on. 

In sorting coffees for further examination, the author makes the 
following tests :— 

(a.) Treatment of the sample with hot water and determination of 
the density of the 10 per cent. infusion, which should not exceed 
1009. (b.) Search for starch in strained infusion, which should give 
negative results. (c.) Examination of the insoluble residue under 
the microscope. (d.) Determination of the ash, which ought not to 
exceed 5 per cent. D. B. 


Analysis and Composition of English Beers. By T. A. 
PooLey (Analyst, 1880, 4—7).—The author has made analyses of 
various beers brewed in different parts of the kingdom under various 
systems and with a variety of materials, the object in view being to 
ascertain the exact proportions of all the more important constituents 
in the typical descriptions of beers brewed in this country, in order that 
&% comparison may be made as to their respective values as foods and 
wholesome stimulants. No claim is made to any originality of method 
of analysis, for as a rule, the best methods as laid down by well known 
authorities on chemical analysis have. becn closely followed; but when 
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the exigency of the occasion required it, a modification has been intro- 
duced. The determinations usually made have been as follows :— 
Sp. gr., original gravity, carbonic acid, alcohol-extract, acetic acid, 
glucose, dextrin, lactic acid, ash including silica, lime, phosphoric 
acid and sodium chloride, nitrogen, and the corresponding quantity of 
albuminoid bodies. Jn the second part of this paper the author 
describes the method of analysis employed, and gives the results 
obtained with a sample of bee: purchased from a public house in 
Messrs. Truman, Hanbury, and (/o.’s trade. D. B. 


Adulteration of Bone-Meal. By Krocksr (Bied. Centr., 1879, 
726—729).—It is usual in the manufacture of bone-meal to increase 
the percentage amount of nitrogen by the addition of horn and other 
nitrogenous bodies; the nitrogen contained in horn is, however, not 
so valuable as a manure as that present in bone-glue, and therefore 
the quality of the meal is reduced. The author proposes an easy method 
of detecting the presence of foreign nitrogenous substances in bone- 
meal, by the differences in specific gravity. The sp. gr. of bone-meal 
containing glue is 1°9, whilst that of dried blood and horn is about 
13: if then we shake up a sample of meal with chloroform (sp. gr. 
1°48) and allow it to settle, the blood, horn, and other impurities, will 
float on the liquid, and can be removed, and their amount roughly 
estimated. J. K. C. 


Behaviour of Fruit-Juices of Different Ages with Reagents. 
By F. v. Lepen (Zeits. Anal. Chem., 1880, 24—44).—The juices 
examined were those of raspberry, wild strawberry, cherry, and red 
currant. Absorption-spectra were observed by means of a pocket 
spectroscope. 4 

Fresh Fuice.—There is nothing peculiar in the absorption-spectra of 
these juices to distinguish them from the juices of other red berries 
and fruits. Raspberry gives reactions with lead acetate, silver nitrate, 
ferric chloride, and manganic chloride. Cherry gives reactions with 
alum, lead acetate, ferric chloride, manganic chloride, and ether. 

Wild strawberry gives reactions with caustic alkalis, lead acetate, 
alcohol, chloroform, and benzene. 

Red currant gives reactions with aluminium acetate, lead nitrate. 
By means of these reactions mixtures of the juices can be examined ; 
but a known mixture of the juices should be simultaneously ex- 
amined. . 

The presence of sugar, and of hard water, if such have been used in 
preparing the juices, have no effect on these reactions. By adding 
very dilute alkaline solution to slightly acidified juice, an indefinite 
number of absorption-spectra can be obtained. 

Old Juice.——In course of a year, raspberry juice changes in colour 
and in its reactions with metallic salts, so that coloured precipitates 
change in intensity of colouring (lead acetate) or in definiteness of 
colouring (copper sulphate), or precipitates obtained in fresh juice, 
fail altogether in the old (ferric chloride, uranium nitrate, and man- 
ganic chloride). Cherry juice is very stable. At the end of three 
years, metallic salts give almost the same reactions as with the fresh 
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juice, manganic chloride however gives no precipitate. Wild straw-’ 
berry juice is much changed at the end of four years; and the cha- 
racteristic reactions with chloroform or benzene only hold for very 
fresh juice. Red currant juice is very stable, and its colour is intense 
after four years. The reactions with metallic salts are almost the 
same as in the case of raspberry. All the juices in course of time 
give an absorption-spectrum cut off at the line G, and a more or less 
perceptible line in the orange. The absorption near E—F becomes less 
sharp towards D, and extends somewhat more in this direction. 

The reactions with acids are the same with old as with new juices, 
but on careful addition of alkalis, the deep violet-blue colour, and in 
the case of strawberry, the deep orange-red colour, are not obtained ; 
similarly by adding acid and carefully neutralising with alkali, the blue 
colour is not obtained. 

As a general reagent, silver nitrate gives with old raspberry a blue 
fluorescence, and with the others a dirty green one, and with a large 
excess of the reagent reduced silver. 2 


Determinations of Nitrogen in Explosive Ethereal Nitrates. 
By Tscuenzarr (Ber., 12, 1486).—The author modifies Champion and 
Pellet’s method (Ber., 9, 1610) by conducting the decomposition in a 
stream of carbonic anhydride, and determining the ferric chloride 
formed, by adding stannous chloride in excess and titrating back with 
iodine. Ch. B. 


Technical Chemistry. 


Oxidation of Sulphur in Gas on Combustion. By W. C. 
Youne (Analyst, 1879, 201).—In a former communication the author 
published an account of some experiments, made for the purpose of 
ascertaining whether sulphurous or sulphuric acid was produced by 
the combustion of gas containing sulphur, the results of which led 
him to the conclusion that practically the whole of the sulphur present 
was at once converted into sulphuric acid. On absorbing the acid 
fumes by passing the products of combustion over zinc in a fine state 
of division, the author hoped to find a very simple method of estimat- 
ing sulphur. 

In practice it was found, however, that the zinc was quite unaffected 
except in places where moisture had condensed, and there sulphate 
had formed. It was noticed, moreover, that wherever sulphate was, 
there also was carbonate to be found. In investigating the subject 
further, the author determined to avoid using any alkaline or basic 
substance as an absorbent of the acid. Numerous experiments were 
made, the results showing beyond doubt that sulphurous acid only is 
formed when gas is burned in a Bunsen burner under the ‘“ gas 
referees” apparatus, as the small quantity condensed as sulphuric 
acid by water alone may reasonably be assumed to have been oxidised, 
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during its passage through the apparatus. In all the experiments 
where alkali or alkaline carbonate was used as the absorbent, no trace 
of the sulphite could be detected, the whole of it being oxidised to 
sulphate. D. B. 


Norwegian Phosphorite. By A. Prerermann (Bied. Centr., 1879, 
783).—This is one of the richest phosphorites known to commerce, 
and contains 86 per cent. of calcium phosphate. J. K. C. 


Preparation of Phosphorite. By F. Vorstzr (Bied. Centr., 
1879, 783).—To prevent the soluble phosphoric acid being rendered 
again insoluble by the iron and alumina present, the phosphorite is 
roasted with pyrites until the latter is quite decomposed: in this pro- 
cess the sulphur is oxidised to sulphurous and sulphuric acids, which 
in contact with calcium carbonate and iron phosphate, form calcium 
sulphate and a soluble phosphate, the iron and alumina being rendered 
insoluble. & & &. 


Constitution and Properties of Dialysed Iron. By M. Per. 
sonne (J. Pharm. Chim. [4], 30, 332—334).—The liquid sold under 
this name is a psendo-solution of modified ferric oxide, which differs 
from the ordinary oxide by having a less specific heat and being inso- 
luble in acids. This modification of ferric oxide was discovered 
twenty-five years ago by Pean de St. Gilles, who obtained it by heating 
ferric acetate; subsequently Béchamp obtained it by heating ferric 
nitrate. The purest commercial sample of this liquid prepared by 
dialysis still contained 6°75 per cent. of ferric chloride, and 0°76 per 
cent. of ferric sulphate. Acids, strong or dilute, precipitate ferric 
oxide from this solution ; the same effect is produced by solutions of 
salts. It is completely insoluble in gastric juice. A quantity of it 
was injected into the stomach of a dog during digestion, and after two 
hours the stomach was opened, when flocculent particles of ferric 
oxide were found adhering to the undigested food, whilst no trace 
could be found in solution in the acids of the stomach or along the 
surface of the alimentary canal. The author concludes that this sub- 
stance is medicinally inactive, and that its commercial success at the 
present day, after having been abandoned for many years, is due to 
the manner in which it has been advertised. J. M. H. M. 


Bessemer Steel Plates. By S. Kern (Chem. News, 40, 206).— 
For the rolling of boiler plates out of Bessemer ingots, it is preferable 
to use ingots hammered after casting. The reasons for doing so may 
be explained as follows :— 

1. The plates obtained by the rolling of hammered ingots have a 
smooth, fine surface. Flaws, scale or excavations, are seldom ob- 
served. and, if present, must be attributed to imperfect rolling. 

2. Plates from hammered ingots have a higher density, a good 
structure, and are more uniform in their mechanical qualities, such as 
tensile strength per square inch, elongation, &c. Such plates, even 
unannealed, will always stand the test within the limits of the Lloyd’s 
regulations. 
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On the other hand, plates rolled directly out of unhammered ingots 
show much fluctuation in their mechanical properties. D. B. 


Comparison of Various Milk Coolers. By Wisr (Bied. Centr., 
1879, 778—780).—The coolers examined were those of Lawrence, 
Rossler, and Neubecker. Of these, Réssler’s appeared to combine the 
advantages of the other two as being applicable where cold water is 
obtainable only in small quantity or in an impure state. 

J. K. C. 


Machines for Milk Churning. By Eva.ine and Others (Bied. 
Centr., 1879, 772—778).—Lefeldt’s and Winstrup’s machines are 
highly recommended, as also the “separators” of Nielsen and de 
Lavalle. By means of these 90—96 per cent. of the butter can be 
separated in the course of an hour’s working. é. & G. 


Analysis of two Ancient Samples of Butter. By G. W. 
Wiener and A. Cuurcu (Analyst, 1880, 17—21).—The authors have 
examined a sample of Irish bog-butter, which cannot be traced with 
any certainty to a particular locality. There is no doubt, however, 
that it is a perfectly authentic specimen, probably 1000 years old. 
The following results were obtained :—Volatile fatty acids, calculated 
as butyric, 0°6 per cent.; soluble fatty acids, not volatile, 0°42 per 
cent. ; insoluble fixed fatty acids, 99°48 per cent.; gtycerol, minute 
traces. The insoluble fatty acids contained 9 per cent. oleic acid, and 
91:0 per cent. stearic and palmitic acids. 

The other sample of butter, which is much older, was taken some 
time ago from an Egyptian tomb. It dates from about 400 or 
600 years before Christ. It was contained in a small alabaster vase, 
and had apparently been poured in while in a meltedstate. In appear- 
ance, colour, smell, and taste it corresponds closely with a sample of 
slightly rancid butter. Analysis shows that the sample has not under- 
gone any notable decomposition. : D. B. 


Manoury’s Method of Desugarising Molasses. (DBied. Centr., 
1879, 768).—The lime, after being slaked by the addition of a little 
water, is added to the molasses along with a small quantity of sodiunr 
or potassium carbonate. The sugar-lime is then purified by addition 


of alcohol. J. K. G 


Changes Effected by Fermentation in the Nitrogenous Con- 
stituents of Sweet Mash. By P. Benrenp and A. Moreen (Landw. 
Versuchs.-Stat., 24, 171—181).—More than half the nitrogen of sweet 
potato-mash exists in the form of albumin; on boiling and filtering, 
the filtrate is found to contain the amido-compounds along with a small 
quantity of peptone, and fermentation removes about one-fifth of these 
from solution, whilst the albumin present becomes increased. The 
acid amides are converted by fermentation into amido-acids, with 
formation of ammonia, which goes to nourish the yeast, whilst the 
amido-compounds as a whole are partially converted into albuminoid 
bodies, and thus the nutritive value of the mash is materially in- 
creased. J. K. C. 
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Influence of Varying Pressures on Grape-Must and Wine. 
By C. Weicett (Landw. Versuchs.-Stat., 24, 13—19).—The author 
having formerly made experiments on the aération of the must, observed 
during their progress that the musts which run from the press at 
different stages of the pressure exhibited remarkably varying amounts 
of sugar, and he undertook his present series of experiments in order 
to ascertain if the separation of the juice obtained at different stages of 
the operation would improve the wine. 

The experiments were made with 1 hectolitre of mash, containing 
berries in all stages of ripeness. The use of mashed grapes of course 
affected the results to a certain extent, but it was thonght advisable 
to follow the custom of the country in its mode of wine manufacture. 
The press used was an ordinary iron arrangement, and operations were 
commenced some hours after the mashing had finished, but before 
fermentation had commenced. The juice from the press was divided 
into three portions—that which flowed without pressure ; that obtained 
by slight hand pressure on the screw; and that which was obtained 
by the greatest amount of leverage obtainable on such an instru- 
ment. 

The results of the experiments were contrary to the author’s expec- 
tation, as the different portions showed an almost constant proportion 
of sugar, a slight diminution taking place at the second pressure. 

The increase in tannin and colouring matter was constant, but so 
also was the decrease in acidity. The behaviour of the tartar was 
peculiar ; that remaining in solution gradually increased, the deposited 
tartar, on the other hand, diminished with each accession of pressure ; 
the sum of the two shows a regular increase, which, taken in con- 
nection with the decrease of acidity, convinces the author of the presence 
of a large amount of malic acid in the must taken for the experiment, 
which he considers surprising. 

The practical results of the investigation were that it was undesira- 
ble, at least unprofitable, to separate the yield of the different pressures 
in a year of bad vintage, such as that in which the experiments were 
made; the author, however, hopes that he may be enabled to repeat 
his experiments on better fruit in a more favourable year, and compare 
the results. J. F. 


Use of Thiocyanates in Calico Printing. (Dingl. polyt. J,, 
235, 156.)—These compounds serve as resists for aniline colours, as 
previously shown by Storck and Strobel, and they give a method for 
extracting the ammonium salt from gas liquors. The liquid is first 
slightly acidulated with hydrochloric acid, and after the effervescence 
has ceased, cuprous chloride, or a mixture of cupric chloride and 
sodium bisulphite is added to the clear liquid, and the grey precipitate 
of copper thiocyanate is collected. On treating with baryta-water, 
and concentrating, barium sulphocyanate is obtained in the crystalline 
state, and can easily be converted into other thiocyanates. 


J. T 


New Coal-tar Colours. (Dingl. polyt. J., 235, 154.)—Przibram 
and Co., in Vienna, have patented a method of preparing red, violet, 
and blue colours from mono- and diamido-anthraquinones, and rela- 
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tively from mono- and dinitro-anthraquinone. The amido-compounds 
are prepared by known methods, or better by one of the two following 
ones :—100 kilos. nitroanthraquinone, 2,000 kilos. water, and 300 kilos. 
ammonia solution are heated to boiling in a closed vessel, and tin-dust 
is added ; after the reduction is ended, the liquid is filtered, and air is 
blown through the filtrate; the amido-compound thus precipitated is 
filtered off and washed. By the second method 100 kilos. anthraqui- 
none (?) are heated with 300 kilos. concentrated ammonia solution, 
the excess of ammonia is blown off. 10 kilos. of mono- or diamido- 
anthraquinone are heated to 100° with 50 kilos. of sulphuric acid of 
40 per cent. strength, until all quinone disappears; the mass is then 
thrown into water, sodium chloride added, the whole cooled, filtered, 
and washed. With stronger acid, less of it and a lower temperature 
are required; on the contrary, if the heating be continued too long, 
sulpho-compounds of the colours are produced. From monamido- or 
nitro-anthraquinone, red colours are thus produced, and from the 
diamido- or dinitro-anthraquinone, blue ones. According as a tin, 
aluminium, or chromium mordant is used, can shades from red to 
violet with the red colour be obtained, and shades from violet to blue 
with the blue colour. d. F. 


New Azo-colours. (Dingl. polyt. J. 235, 155.)—Meister, 
Lucius, and Briining have patented a process for the production of a 
new series of azo-colours. The colours are obtained by the action of 
the two naphthalenedisulphonic acids on the diazo-compounds of 
phenol and naphthol, as well also on their corresponding methyl- and 
ethyl-ethers. To obtain the diazo-compounds of phenol the correspond- 
ing amidophenol is obtained from nitrophenol by reduction with zinc 
and hydrochloric acid, and the diazophenol is then produced by the 
action of nitrousacid. The nitrophenol ethers obtained from potassium 
nitrophenol, and ethyl or methyl bromide, serve as starting points for 
the preparation of the amidophenetols and amidoanisols ; and these are 
converted into the corresponding diazophenol ethers as above. These 
diazo-compounds, treated with a solution of a @-naphthalenedisul- 
phonic salt (see Dingl. polyt. J.,232, 544), yield the azo-colours, which 
are sent into commerce as potassium or sodium salts. J. T. 


Soluble Essence of Ginger. By J. C. Turesn (Pharm. J. Trans. 
[3], 10, 193).—To prepare an essence which does not become turbid 
by keeping, and which has not lost any appreciable quantity of the 
active principle of ginger during preparation, the author recommends 
the following process as an improvement on one previously suggested 
by him:—To 1 pint of strong tincture (1 to 1) of finest Jamaica 
ginger, slaked lime is added in a finely-powdered state in small quan- 
tities at a time. The addition is continued with vigorous agitation 
until the tincture ceases to lose colour ; the whole is then thrown upon 
a filter, and the residue washed with proof-spirit until the filtrate 
measures two pints. Sulphuric acid is then added drop by drop until 
the rich yellow colour of the tincture suddenly disappears, and after 
standing for 24 hours, the liquid is filtered, diluted with water to four 
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pints, shaken with a little powdered pumice or silica, and filtered at 
0° C., if possible. 

In this process, the lime removes the greater part of the resin, and 
the sulphuric acid removes the lime. The dilution with water sepa- 
rates the neutral resin, wax, fat, and peculiar extractive, and also the 
excess of volatile oil; the filtration at a low temperature prevents 
turbidity from separation of essential oil. The pale colour of the 
essence can be changed to rich orange by addition of a few drops of 
potash. 


Mineral Constituents of Cinnamon and Cassia. By O. Hen- 
NER (Analyst, 1879, 225—228).—The discrimination between ground 
cinnamon and cassia being a matter of some importance, but of con- 
siderable difficulty, the author determined to investigate this subject 
more minutely. The only test which has been in use is that founded 
on the alleged difference in the behaviour of the decoctions towards 
iodine ; but the fact is that decoctions of both cassia and the cheaper 
kinds of genuine cinnamon turn blue with iodine. 

To find, if possible, some real difference between the two kinds of 
bark, the author examined their mineral constituents, believing that 
the more woody bark, cassia, would contain a larger amount of salts 
of lime and magnesia than the delicate membranous cinnamon. The 
following analyses show, however, that this supposition was-not entirely 
substantiated. An analysis was made upon the ash obtained at the 
lowest possible temperature, but not recarbonated :— 


Coal. Sand. SiO.. CO. P.0;. 


(1.) Cinnamon, Is. 10d. per lb. 0°27 1:09 027 29°29 3°52 
(2.) ” 3s. " O41 O53 O31 32:27 2:20 
(3.) ” 3s. 6d. ,, 031 052 025 3240 3:00 
(4.) Cassia lignea .......... 126 316 O90 2718 3°67 
Se) ey WOE va steenecees — 024 020 3626 1:13 

SOs. Cl. Fe,03. Mn,0,. CaO. 
(1.) Cinnamon, 1s. 10d. per lb. 2°42 018 0°78 086 40:09 
(2.) ” 3s. a 273 O51 O41 097 36°98 
(3.) ” 38. 6d. ,, 284 076 046 013 40:39 
(4.) Cassia lignea .......... 202 O14 %123 S11 25°29 
SSS ere 071 009 O14 %&118 52°72 


MgO. K,0. Na,O. Totals. Ash. 
(1.) Cinnamon, ls. 10d, per lb. 2°65 1422 3:°98= 99°62 478 


(2.) : 38. . " 3:30 1670 2:97= 10029 459 
(3.) ‘ 8s. 6d. ,, 386 1035 465= 99°92 466 
(4.) Cassia lignea .......... 548 2058 3:98= 100-00 1°84 
Te WE Hose ce wees ss 1:10 560 090= 10016 408 


D. B. 


General and Physical Chemistry. 


Spectroscopic Researches. By G. L. Criamician (Wien. Akad. 
Ber. [2], 79, 8—10).—By passing induction sparks from a small coil, 
connected with a weak battery, between electrodes made of the 
metals of the earths contained in tubes filled with hydrogen, the 
author obtained calcium and strontium spectra which had an extra- 
ordinary resemblance to the spectrum of magnesium. These spectra 
appeared also to contain the lines of the less refrangible half of the 
oxygen spectrum. The author thinks that his observations support 
the view which regards the so-called elements in each natural group 
as really compounds containing some common principles. R. R 


A New Chemical Photometer. By J. M. Ener (Ber., 13, 166— 
168).—A solution of mercuric chloride is decomposed by exposure to 
sunlight. The presence of certain organic compounds greatly facili- 
tates the reduction. 

In order to make use of this reaction in estimating the chemical 
activity of light, a mixture is prepared which consists of 2 volumes 
of a solution of 40 grams of ammonium oxalate in 1 litre of water, 
and 1 volume of mercuric chloride solution (50 grams per litre). 
The liquid is exposed to the light until it becomes slightly turbid; 
it is then filtered, and may be preserved in the dark without under- 
going any change. 

The red, yellow, and yellowish-green light have no action on this 
solution; nine-tenths of the mercurous chloride reduced by exposure 
to ordinary daylight is due to the action of the ultra-violet rays. 

Since the quantity of mercurous chloride precipitated increases 
with the temperature and with the concentration of the reagent, cor- 
rections must be made for these variations. 

The intensity of the light is expressed by the number of milligrams 
of mercurous chloride precipitated for each square centimetre of the 
surface of the liquid exposed to the light. Ww. G. W. 


Heat of Formation of Cuprous chloride (sic). By J. Tuomsren 
(Ber., 13, 138—139).—A reply to Berthelot’s statement that the heat 
evolved in the formation of an aqueous solution of cupric chloride by 
the action of chlorine and water on cuprons chloride is equal to 
54,200 c. (this vol., 208), and not 59,625 as found by the author (JJ. pr. 
Chem. [2], 12, 281). W. C. W. 


Heat of Formation of Cyanogen. By J. Txomsen (Ber., 13, 
152).—The author points out that the first determination of the heat 
of formation of cyanogen was made by Dulong (Pogg. Ann., 92, 55). 

W. C. W. 

On the Carbonates. By J. Tuomsen (J. pr. Chem. [2], 21, 33—45). 
—The heat of solution of carbonic anhydride, and the evolution of heat 
during its neutralisation by soda, have been described in a former 

VOL. XXXVI. . 2d 
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paper (Pogg. Ann., 140, 516). The present paper givesan account of 
experiments on the heat of neutralisation of carbonic anhydride for 
other bases, 7.e., of the heat of formation of the carbonates of barium, 
strontium, calcium, manganese, cadmiun, lead, and silver. 

The decomposition in the case of the barium salt is instantaneous, 
and the precipitate is amorphous and anhydrous. In the case of stron- 
tium, the precipitate is at first amorphous, but a further evolution of 
heat takes place as it becomes crystalline. Calcium carbonate is also 
at first amorphous, but the change to the crystalline state is accom- 
panied by absorption of heat. 

The following tables give the results obtained :— 

(1.) An aqueous solution of carbonic anhydride acting on an 
aqueous solution of oxides and hydrates. (2.) Gaseous carbonic 
anhydride on anhydrous oxides. 

R + CO,Aq. (2) RO. (RO + CO). 
20180 heat-units BaO .... 55580 units 
SrO .... 53230 
CaO .... 52490 
PbO .... 22580 
Ag,O.... 20060 


(3.) Evolution of heat during formation of anhydrous carbonates 
(a) from metal, oxygen, and carbonic anhydride; (6) from metal, 
oxygen, and carbonic oxide. 

(R + O + CO,.) (R + O, + CO.) 
184130 units 250940 units 
175680 242490 
185960 252770 
251020 
24.0660 
180690 
151360 
139690 
92770 


The following table shows the difference between the evolution of 
heat during formation of sulphates or nitrates and of carbonates :— 


(R + 0, + 80.) — (R + 0 + CO) — 
(R + O2 +CO.) (R + Og + N20,.) 
. 22620 units 7980 units 
15020 15990 
13720 23020 
8800 27160 
8310 33420 
5440 30180 
; 3430, 31290 
—1150 — 
—1900 — 
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The great difference between the heat of formation of the carbonates 
and the corresponding nitrates and sulphates would indicate a differ- 
ence in constitution between the former and the latter. 

G. &. A. 


Thermo-chemical Researches. By J. Tuomsen (J. pr. Chem. 
[2], 46—76).—In this article the author gives a summary in seven- 
teen tables of his thermo-chemical researches which have been pub- 
lished at various times in the Annalen and J. pr. Chem. As transla- 
tions or abstracts of these tables have appeared from time to time in 
this Journal, it is unnecessary to give more than a list of the tables 
and their contents. 

Tables 1, 2, 3 contain the heats of formation and solution of the 
anhydrous and hydrated compounds of chlorine,’ bromine, and 
iodine. 

4. The heat of formation of various hydracids of the haloid 
metals. 

5. Heat of formation of the oxides and their hydrates. 

6. Heat of formation of sulphides and sulphydrates. 

7. Heat of neutralisation of bases for sulphuric, hydrochloric, 
nitric, and acetic acids. 

8. Evolution of heat in the reaction of gaseous hydracids on anhy- 
drous oxides. 

9. Evolution of heat during the formation of sulphates of the formula 
R.O,.SO,.nH,0, and their heat of solution. 

10. Evolution of heat during the formation of anhydrous nitrates 
from their elements. 

11. Evotution o ineat during the formation of nitrates of the formula 
R.O..N,0,.nH,O, and their heat of solution. 

12. Evolution of heat during the formation of sulphates and nitrates 
in aqueous solution, of formula R + O + QAq. 

13. Heat of formation and solution of the dithionates. 

14. Heat of formation of carbonates. 

15. Heat of formation and solution of some double salts. 

16. Evolution of heat during decomposition of metallic salts by sul- 
phuretted hydrogen. 

17. Energy of various galvanic combinations. e. F. A. 


Condensation of a Liquid at the Wet Surface of a Solid. 
By A. Scuuerermacner (Dingl. polyt. J., 234, 471).—For the deter- 
mination of the standard weights, numerous investigations have been 
carried out regarding the weight of the unity by volume, viz., water. 
These investigations, although made with great care, showed that the 
value of a kilo. had been determined with a probable error of + 76 
mgrms. All determinations which give the value of the kilo. are de- 
rived from hydrostatic weighings of accurately measured bodies. It 
is known, however, that the state of a liquid is different at a limiting 
surface from what it is in the interior of the liquid. Whilst the par- 
ticles in the interior of the liquid are influenced to the same extent on 
all sides, those in contact with a solid surface are simultaneously ex- 
posed to the action emanating from that surface. If the attraction of 


the solid particles surpasses that existing between the liquid ones, -a 
2d 2 
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layer of condensed liquid will be formed at the surface of the solid 
body, the weight of which has hitherto not been considered. 

From the accounts respecting the determination of the new English 
standard pound, the author calculates the value of the coefficients of 
condensation for water on brass at 8 = 0:00092 g.sq.c. The sepa- 
rate values of the kilo. are freed from the influence of surface-conden- 
sation by adding to each one of them the corresponding correction 


°8. This is more fully illustrated by the following table :-— 
v 


Shape. | Volume. | Surface. Value of | Corrected. 
1 kilo. 


c.c. sq. em. g. g. 

England cube 2046 968 +0°555 | +0°990 
apne sphere 1850 729 +0°555 | +0°917 

| eylinder 1234 648 +0°334 | +0°817 

. +0000 | +0°227 
+0°296 | +0°779 
—0°348 | +0°350 
—0°065 | +0°478 
+0°041 | +0°729 


” 


a +0°171 | +0°661 
| 


The author shows that the thickness of the condensed layer for 
water and glass does not amount to 0'001 mm. D. B. 


Diffasion of Liquids. By J. Sreran (Wien. Akad. Ber., 78 [2], 
957—975, and ibid., 79 [2], 161—214).—In these papers, the author 
enters into a full mathematical discussion of the numerical results 
which have been obtained in the principal experimental researches into 
the diffusion of soluble substances through their liquid solvents. 
Fick (Pogg. Ann., 94, 59) had pointed out that the formule of the 
propagation of heat in solid conductors were applicable to diffusion 
phenomena ; the formula, which is the starting point of the discussion, 
is therefore 


S = gt“, 


where S§ represents the quantity of salt which has passed through the 
section g in the time ¢ between horizontal strata, the concentration of 
which is represented by u, and u, respectively, and their distance by 1; 
k is a coefficient, depending only on the nature of the salt and of its 
solvent. 

The first paper relates to investigations conducted by optical 
methods; those, namely, in which the concentration of the various 
horizontal layers is inferred from the refractive power, or in the case 
of saccharine solutions, from the polarising power. The researches 
chiefly discussed are those of Voit (Pogg. Ann., 130, 227) and of 
Hoppe-Seyler (Medicinisch-chemische Untersuchungen, I, Berlin, 1866) 
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on sugar solutions; and those of Johannisjanz (Wiedemann’s Annalen, 
2, 24) and of Fick, on saline solutions. The author’s conclusion from 
the results of the discussion is, that the optical methods of investiga- 
tion are wholly untrustworthy. Not only are they liable to extra- 
ordinary errors, but their inaccuracy may, in certain cases, be con- 
cealed by an apparently tolerable agreement of the results with each 
other and with the theoretical formulz, whilst these results may, never- 
theless, be very far from the truth. The author describes some ex- 
periments of his own to prove that rays of light passing through a 
solution wherein diffusion is proceeding do not retain their hori- 
zontality ; and he remarks that this fact may also be deduced from the 
known laws of refraction. 

The second paper is occupied by a minute discussion of Graham’s 
researches on liquid diffusion (Phil. Trans. for 1861, 138—224; Phil. 
Mag. [4], 33, 204—233, 290—306, 368—380). The original paper 
should be consulted for the results of the mathematical discussion of 
the several series of Graham’s experiments, as these do not well admit 
of abstraction. The general conclusion, however, is, that Graham’s 
results do show a satisfactory, and in some relations a remarkably 
close, agreement with theory. R. R. 


Some Chemical Constants. By J. V. Janovsxy (Wien. Akad. 
Ber., 78 [2], 1004—1012).—If by quantivalence we understand the 
maximum capacity of saturation of an atom or of a molecule, the 
quantivalence will then have a constant value, and it will be the 
quotient which results from dividing the atomic weight by the equi- 
valent. Also, the quantivalence of carbon compounds will be equal 
to the sum of the quantivalences of the several constituent elements, 
plus a constant. These laws are illustrated and discussed at large in 
the paper. R. R. 


Limits and Velocities of Chemical Reactions. By A. 
Poriuitzin (Ber., 12, 2371—2374).—The mutual reaction of bodies 
depends on the atomic weights (which are related to the energy of 
the atomic motion) and on the mass (the number of impacts in the 
unit of time). Reactions are therefore independent of the direction 
of the heat-change produced by the reaction, the speed of the reaction 
only being influenced by the absorption or evolution of heat. A re- 
action between two bodies present in equivalent quantities proceeds 
up to a certain limit, which depends on the occurrence of a state of 
unstable equilibrium between two opposite reactions. Heat-change 
accelerates the motion of the molecules and atoms, and therefore 
causes the limit to be attained more quickly. The commencement of 
a reaction depends on the ratio of the masses of the acting bodies to 
the velocity of the molecular motion. If this be true, the necessity 
of a preliminary heat-change, whether of absorption or of evolution, 
is fully accounted for. 


Mutual Replacement of the Halogens. By A. Porturzin 
(Ber., 12, 2369—2371).—A continuation of the author’s previous 
work on this subject (ibid., 9, 1027; this Journal, 1877, ii, 109).—Bro- 
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mine displaces chlorine from the anhydrous metallic chlorides, and if 
the bodies be present in equivalent quantities, then the percentage of 
chlorine displaced depends on the atomic weight of the metal, and the 
atomicity of the latter in such a way that 


a = constant. 

Where A = atomic weight, » = percentage of chlorine displaced, 
and E = the atomicity of the metal. The following table contains 
the results obtained, and from these the above rule was deduced :— 


43 

T. C. 
Lecture Experiment. By H. Scuutze (Ber., 13, 44—45).— 
This is a description of a simple apparatus to show the liquefaction of 
such a gas as ethyl chloride, and consists of a tube closed at one end 
by a stopcock, and connected at the other by means of a stout 
caoutchouc tube with a reservoir containing mercury, which may be 

raised or lowered. P: P. B. 
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Inorganic Chemistry. 


Non-existence of Pentathionic Acid. By W. Sprine (Annalen, 
201, 377— 380).—A reply to Kessler’s remarks (Annalen, 200, 256 ; 
this vol., 298) on the author’s research on this subject (Annalen, 
199, 97—115; and this vol., 215). Ww. G W. 


Phosphoric Acid. By W. F. Horn (Pharm. J. Trans. [3], 10, 
468—469).—Phosphoric acid may be readily prepared by covering a 
stick of vitreous phosphorus with water, adding a crystal or two of 
iodine and some nitric acid, and allowing the mixture to stand for 
24—36 hours. After the oxidation is complete, the solution is eva- 
porated and treated as the Pharmacopeeia directs. The advantages 
presented by this method are economy of material, and consequent 
safety, and the indefinitely large quantities of phosphorus which can 
be oxidised by a very small quantity of iodine. The theory of the 
process is based on the discovery of Brodie (this Journal, 1852, 289) 
that the iodine converts the vitreous phosphorus into the amorphous 
variety, which is oxidised by the nitric acid. This method differs 
from that of Pettenkoffer, who treats phosphorus iodide with water, 
and obtains phosphorous acid, which is oxidised by nitric acid. oe 

L. T. O’S. 

Sodium Hypophosphite. By Bormonp (Pharm. J. Trans. [3], 
10, 407—408).—Pure sodium hypophosphite may be prepared by 
treating 25 grams commercial sodium hypophosphite (containing 
phosphite) and 1 gram barium hypophosphite with water, and making 
the volume up to 50 c.c. After some time, 200 c.c. of absolute alcohol 
are added, the mixture allowed to stand, and then filtered from the 
barium phosphite and hypophosphite. The last traces of barium are 
removed from the solution by adding the requisite quantity of sodium 
sulphate and 100 c.c. absolute alcohol, and decanting the clear solu- 
tion, which is mixed with 500 c.c. absolute alcohol and sufficient 
absolute ether to allow of the mass being well agitated. Sodium 
hypophosphite is thus completely separated, and, after being collected, 
is dried in a current of air. Thus prepared, the salt is entirely free 
from phosphite, which is always present when the usual methods are 
employed. L. T. O’S. 


Ultramarine Compounds. By K. Hevumann (Annalen, 201, 
262—291).—The results of the experiments on the decomposition of 
silver ultramarine (from ultramarine blue) by dilute hydrochloric and 
nitric acids and by solutions of sodium chloride and soda (Ber., 12, 
60, and this Journal, 1879, Abst., 437) show that in this compound 
one-third of the silver is present as sulphide and two-thirds as 
aluminium-silver silicate. On fusion with potassium iodide, the silver 
ultramarine is converted into potassium ultramarine (Ber., 12, 784, 
this Journal, 1879, Abst., 692). By a similar reaction, lithium ultra- 
marine can be prepared. It has a beautiful blue colour, and resembles 
the corresponding potassium and sodium compounds in its properties. 
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When heated with sulphur in a current of air, its colour changes to 
green, and finally to pink. A red compound is obtained by heating 
the blue lithium ultramarine in a current of hydrochloric acid and air, 
but its colour is changed to blue by exposure to suiphur vapour or 
hydrogen. 

By long-continued digestion with an ammoniacal solution of silver 
chloride, blue sodium ultramarine is converted into a yellow compound, 
in which two-thirds of the sodium in the ultramarine have been re- 
placed by silver. On exposure to hydrochloric acid gas, this product 
turns blue. 

The silver can be replaced by an alkali by fusion with an alkaline 
iodide. 

By the action of silver nitrate on green ultramarine at 120°, a 
yellow compound is obtained which bears a strong resemblance to the 
ordinary silver ultramarine, but differs from it in yielding a green 
product on fusion with potassium iodide. W. C. W. 


Spontaneous Oxidation of Manganese Oxides with reference 
to the Manganese Recovery Process. By J. Posr (Ber., 13, 53— 
56).—The author finds that when a solution of manganese chloride is 
treated with lime water in excess, and a current of oxygen passed 
through the solution, it gradually becomes less alkaline, the man- 
ganese being oxidised at the same time. This he regards as ex- 
plained by the formation in the first place of a manganese oxychlo- 
ride, which is oxidised, with liberation of hydrochloric acid, the 
latter uniting with the alkalis. The existence of an oxychloride is 
supported by the fact that the precipitate formed by adding an alkali 
to manganese chloride contains chlorine, and is decomposed by wash- 
ing and exposure to the air. This formation of an oxychloride the 
author thinks explains the formation of the “red charge” in the 
Weldon process, which takes place when an insufficiency of lime is 
added. The “red charge” after washing is found to contain no chlo- 
rine. In this case the oxygen expels the chlorine from the molecule 
as hydrochloric acid, and enters it to form a species of anhydride: 
the hydrochloric acid so liberated reacts with an oxide of manganese 
to form manganous chloride. The formation of this latter body has 
been demonstrated by experiment. 

The formation of the “thick charge” takes place in the Weldon 
process when too much lime is added and the blast of air is not strong 
enough. This phenomenon is due to the formation of calcium oxy- 
chloride; for when calcium chloride solution is mixed with twice the 
quantity of slaked lime, and then heated to 60°, a thick mass is 
produced consisting of crystals of calcium oxychloride. 

'. 2. 


Composition of Weldon Mud and Similar Compounds. 
By J. Posr (Ber., 13, 50—53).—The author gives some analyses of 
unheated and but slightly washed Weldon mud, which bear out his 
conclusion (Ber. 12, 1454) that the quantity of lime present is smaller 
than is required to form a compound with manganese dioxide. Fur- 
ther, that the compound described by Rammelsberg as (MnO,);K,0 
(Ber., 8, 232), and obtained by heating potassium manganate, yields 
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after washing much less potash than is necessary for the above 
formula. The author concludes that the existence of a manganous 


acid is doubtful. eo 


Mineralogical Chemistry. 


The Meteorite of Albarello. By P. Marssen (Gazzetta, 10, 20). 
—This meteorite, which fell at Albarello in July, 1766, has been analysed 
by the author with the following results :— 


Fe. Ni. Co. 8. SiO,. FeO. Al,O3. MgO. CaO. 
4332 0°730 0105 2°364 35°913 24313 4479 22°773 2-073 
K,0. Na,O. Loss. Mn and Cr. 
0°440 1637 0°840 traces. 


The silicate soluble in hydrochloric acid appeared to be analogous to 
olivine, and the insoluble silicate to bronzite. .C. E. G. 


Niobite from the Isergebirge. By J. V. Janovsxy (Ber., 13, 
139—142).—The following minerals are found in the Iser- and Riesen- 
gebirge. I. Niobite, a combination of coPoo, coPco. P. OP. coP;. coPs; 


sp. gr. 5°74, II. Iserite, sp. gr. 4°52, P . Poo. coP . coPco, cleavage 
coPeo, III. Iserine, sp. gr. 4°742, magnetic ; and IV. Zircon, coPco. P 
and coPco . mP . mPn.; sp. gr. 4°627—4°635 :— 


33°63 
The following numbers show the composition of red and blue 
spinelle :— 
Blue. 
71°05 
25°97 
3°36 
trace. 
W. C. W. 
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Organic Chemistry. 


Action of Phosphonium Iodide on Carbon Bisulphide. By 
‘H. Jann (Ber., 13, 127—135).—A new synthesis of methane is accom- 
plished when a mixture of phosphonium iodide and carbon bisulphide 
is heated at 120—140° in a sealed tube from which the air has been 
expelled by carbonic anhydride or carbon bisulphide vapour. A red 
crystalline deposit is formed, and on opening the tube phosphoretted 
hydrogen, marsh gas, and sulphuretted hydrogen are evolved :— 


CS, + 4H, = CH, + 2H.S. 


Baeyer (Annalen, 155, 266) ascribes the formula PI to the red crys- 
talline compound, but it really appears to be a complex molecular 
compound of carbon bisulphide and phosphorus di-iodide, since it is 
decomposed by water, with liberation of sulphuretted hydrogen, and 
with formation of hypophosphorous and hydriodic acids, and of a 
white solid compound having the composition C;S;P,H.O... 


5CS, + 6PI, + 12H.O = C;S8,P,H,O,. + 3H.S + ign. 


This substance is also produced by the action of alcohol on the red 
crystals. When heated in sealed tubes with water free from air, it is 
decomposed according to the equation :— 


C;S,P.H.0.. + 6H.0 = 7H.S + 500, + 4HPO, + P.. 


It appears that when phosphonium iodide acts on carbon bisulphide, 
phosphoretted hydrogen, phosphorus di-iodide, and hydrogen are pro- 


duced. 
2H,PI = PH; + PI, + 5H. W. C. W. 


Reactions due to the Presence of Aluminium Bromide and 
Chloride. By G. Gustavson (Ber., 13, 157—159).—The author 
claims priority in reference to Kekule’s explanation (Ber., 12, 2280) 
of the conversion of propyl bromide into isopropyl bromide by alumi- 
nium bromide, viz., that the aluminium bromide forms addition-pro- 
ducts with non-saturated hydrocarbons. W. C. W. 


Constitution of Diallyl. By W. Soroxin (Ber., 12, 2374).— 
Dially], on oxidation with potassium permanganate, gives chiefly 
succinic acid, from which its constitution would appear to be repre- 


sented by the formula CH, : CH.CH,.CH,.CH : CH:. 


Cyanamide. By G. Pratorrus-Szrpier (J. pr. Chem. [2], 21, 129; 
see this vol., 307).—(1.) The author has investigated the reaction of 
cyanamide with the following compounds :— 

Hydroxylamine Hydrochloride.—The reagents were heated, in alco- 
holic solution, on the water-bath. After removing the ammonium 
chloride which had been formed, as platinochloride, the filtrate 
from the latter, containing excess of platinum chloride, yielded on 
spontaneous evaporation ruby-red prisms of a platinochloride 
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(CN;H;0.HC1),.PtCh, ¢.e., oxyguanidine platinochloride. Cyanamide 
and ammonium chloride react under similar conditions (Erlenmeyer, 
Annalen, 146, 258) to form guanidine, in complete analogy, there- 
fore, to the present case. It was attempted, but without success, to 
isolate a simpler compound of the base, viz.:—(1) by precipitating 
the platinum of the platinochloride in alcoholic solution as sulphide, 
filtering and evaporating; (2) by the action of cyanamide on hy- 
droxylamine sulphate in both aqueous and alcoholic solutions; and 
(3) by the action of cyanamide on hydroxylamine itself. In the two 
latter cases no decomposition occurred. 

Formic acid was found to react with cyanamide according to the 
equation H.COOH + CN.NH, = CO + CO(NH,)., cyanamide playing 
the part of a dehydrating agent. 

Lactic acid decomposes cyanamide, in alcoholic solution also, with 
formation of urea, probably according to the equation— 


C,H,(OH).COOH + CN.NH, + EtOH = CON,H, + 
C,H,(OH).COOEt. 


Phenol was heated with a solution of cyanamide (in anhydrous 
alcohol) ; the result was a polymerisation of the latter, dicyanodiamide 
being formed. 

Salicylic acid reacts with cyanamide in presence of alcohol, according 
to the equation :— 


C,;H,(OH).COOH + CN.NH, + EtOH = C,H,(OH).COOEt + 
CON.H,. 


The isomeric hydroxybenzoic acids were without action on cyan- 
amide, even under pressure. 

Thiacetic acid reacts energetically with cyanamide, forming thio- 
carbamide and acetylthiocarbamide. 

(11.) The author further contributes the following to the chemistry 
of thiocarbamide. That obtained as the product of the last-mentioned 
reaction was observed to melt in the first instance at 170°; but, on 
again heating, it melted at 149°, the latter being the melting point 
observed by Reynolds (Annalen, 150, 220) ; thiocarbamide prepared 
from ammonium thiocyanate gives the same result: 149° is therefore 
the permanent, although not the original melting point. 

Platinochlorides. — A. mixture of saturated solutions of platinum 
chloride and thiocarbamide yielded microscopic red prisms of the com- 
pound PtCl,.(CSH,N,)..HCl, as stated and described by Reynolds 
(ibid.). The filtrate from this salt yielded on evaporation yellowish 
prisms of a new platinochloride, (CSH,N:.HCl)2.PtCl. This com- 
pound is soluble in water and in alcohol; it resists a temperature of 
100°, but cannot be fused without decomposition. The author attempted 
to prepare the compound PtCl;.CSH,N,, but without success. The 
corresponding aurochloride was prepared according to Reynolds’ direc- 
tions. 

Cuprosulphate.-— On mixing together concentrated solutions of 
thiocarbamide and cupric sulphate and leaving the solution to evapo- 
rate spontaneously, colowrless prisms of the compound (CSH,N2),CuSO, 
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areobtained. On heating the aqueous solution of this salt, it is decom- 
posed with separation of copper sulphide. 

Thalliosulphate-—The double salt, CSH,N,.T1SO,, was prepared in a 
similar manner. It is only slightly soluble in water and in alcohol. 
The aqueous solution may be boiled without decomposition; the salt 
melts at 140—145°, but not without decomposition. 


Normal Propyl Alcohol from Glycerol. By A. Fitz (Ber., 
13, 36).—Amongst the fermentation-products of glycerol, the author, 
besides ethyl and normal butyl alcohol, has also obtained propyl 
alcohol. It boils at 95—100°, and the form of the barium salt of the 
acid obtained by its oxidation corresponds with that of barium pro- 
pionate. es S. 


Allylmethylpropyl Carbinol. By Semiranizin (Ber., 12, 2375). 
—This compound, prepared from allyl iodide, zinc, and methyl-propyl 
ketone, is a mobile colourless liquid (b. p. 160°; bar. = 743 mm.), 
smelling somewhat of camphor. It is optically inactive, combines 
energetically with bromine, .and is insoluble in water. Its sp. gr. at 
0° = 0°8486 ; at 20° = 0°8345; and its coefficient of expansion be- 
tween 0° and 20° = 0:00084 for 1°. On oxidation with chromic mix- 
ture, it is converted almost wholly into carbonic anhydride. 

8-Methylpropylethyllactic acid, CMeH,.CH,.CMe(OH).CH;.COOH, is 
obtained by oxidising the preceding compound with potassium per- 
manganate. It is a thick syrup. The silver, calcium, and barium 
salts are described. a. G, 


Methyl and Ethyl Ethers of Diallyl Carbinol. By Rsasrnin 
(Ber., 12, 2374—2375).—These compounds are obtained by the action 
of methyl iodide and ethyl iodide respectively on the sodium compound 
of diallyl carbinol. Both are mobile liquids, of peculiar odour. The 
methyl ether boils at 136° (bar. 763 mm.); its sp. gr. is 0°8258 at 0°, 
and 0°8096 at 20°; therefore, its coefficient of expansion between 
0 and 20° is0°0010 for 1°. The ethyl ether boils at 144° (bar. 759 mm.) ; 
its sp. gr. is 0°8218 at 0°, and 0°8023 at 20°; and therefore its co- 
efficient of expansion between 0° and 20° = 0°00121 for 1°. Both 
ethers, on oxidation with chromic mixture, are converted almost 
entirely into carbonic anhydride. On oxidation with potassium per- 
manganate, the methyl ether gives 

B-Methoxyglutaric acid, COOH.CH,CH(OMe).CH;.COOH, as a 
syrupy liquid, which after some time becomes partly crystalline. The 
calcium, barium, and silver salts are described. T. C. 


Composition of Pyroxylin. By J. M. Ener (Ber., 13, 169— 
186).—After referring to the researches of Hadow (J. pr. Chem., 68, 
51; 58, 15), Béchamp, Wolfram (Dingl. polyt. J., 1878, 230), and 
many others, the author describes the properties of five cellulose 
nitrates. 

Cellulose hemnitrate, Ci2zH,,0,(NO3)., is prepared by immersing dry 
cotton wool in a mixture of 3 volumes of sulphuric acid (sp. gr. 1°845) 
and 1 volume of nitric acid (sp. gr. 1‘5) at a temperature of 10° for 24 
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hours. The product is thoroughly washed with cold and finally with 
hot water. 100 parts of cotton yield from 175 to 180 of pyroxylin. A 
small quantity of oxalic acid and other organic compounds remain in 
the nitrosulphuric acid. The gun-cotton contains from 1:2 to 5'8 per 
cent. of penta- and tetra-nitrate, which may be removed by repeated 
digestion with a mixture of ether and alcohol (3:1). 

The hexnitrate is insoluble in ether, alcohol, acetic acid, methyl 
alcohol, ether-alcohol, and ethyl acetate. 

With acetone it forms a transparent jelly, which dissolves in a large 
excess of the solvent. 

Thoroughly washed gun-cotton may be heated at 100° for several 
days without undergoing any change; its temperature of ignition is 
between 169° and 170°. Attempts to prepare the hexnitrate by treat- 
ing the cotton with nitre and sulphuric acid did not yield satisfactory 
results. 

Cellulose pentanitrate, C.2H\;0;(NO;);, is formed, together with the 
tetranitrate, by digesting cotton wool for five hours at the ordinary 
temperature in a mixture of equal volumes of strong sulphuric and 
nitric (sp. gr. 1°4) acids. The product is washed and treated with 
ether to which a small quantity of alcohol has been added ; in a few 
days a gelatinous mass is obtained which is poured into three times 
its volume of alcohol, when the pentanitrate separates out, leaving the 
lower nitrates in solution. 

The pentanitrate can also be obtained by dissolving collodion-cottou 
in nitric acid (sp. gr. 1°4) at 60°; the turbid solution is cooled down 
to 0°, filtered through asbestos, and the filtrate is mixed with four 
times its volume of sulphuric acid (sp. gr. 1°84), care being taken to 
prevent the temperature of the mixture rising. The acid liquid is 
largely diluted with water and the precipitated pentanitrate collected 
on a filter and purified by solution in alcoholic ether and reprecipita- 
tion by water. 

This compound is insoluble in alcohol and in ether, but dissolves in 
ether-alcohol, in acetic acid, and in ethyl acetate. 

The solution in alcoholic ether leaves on evaporation a transparent 
film; potash converts it into the dinitrate. 

Cellulose tetra- and tri-nitrates, C\ypH\Os(NO;), and C,.H,;0;(NO,),, 
have not yet been obtained in the pure state. The tetranitrate is insoluble 
in alcohol and in ether, but dissolves in methyl alcohol, ethyl acetate, 
alcoholic ether, and in a mixture of acetic acid and alcohol or acetic 
acid and ether. The trinitrate dissolves freely in ethyl acetate, methyl 
alcohol, and boiling acetic acid. It is slowly dissolved by absolute 
alcohol, and the solution becomes turbid on the addition of ether in 
excess. 

Cellulose dinitrate, C\2H\30.(NO;)2, is formed by the action of am- 
monia or potash on the higher nitrates. It is also prepared by adding 
alcoholic potash to collodion; the product is diluted with water and 
the aqueous solution neutralised with acetic acid, when the dinitrate 
is precipitated. After being dissolved in alcoholic ether, it forms a 
yellowish-white powder which explodes at 175°. It is soluble in alco- 
holic ether, absolute alcohol, methyl alcohol, acetic acid, ethyl acetate, 
acetone, and also in potash, but in the latter case a considerable por- 
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tion of the substance is decomposed. The solution in alcoholic ether 
deposits an opaque film on evaporation. The dinitrate appears to 
form compounds with alkalis which are insoluble in alcoholic ether, 
but dissolve in water. 

The cellulose mononitrate could not be obtained. 

In order to estimate the nitrogen in these compounds the following 
method was employed :— 

0'°2—0°3 gram of the substance are brought into a flask of 150 c.c. 
capacity, closed by a cork through which passes a tube bent twice at 
right angles. To this tube a piece of caoutchouc is attached so that the 
opening may be closed by means of a pinchcock. The flask, which is half 
filled with water, is heated until the air is completely expelled and only 
a small quantity of water remains in the flask. The end of the tube is - 
now placed in a concentrated solution of ferrous sulphate in hydrochloric 
acid and the source of heat removed from the flask. The solution of 
ferrous salt is allowed to flow into the flask until it is one-third full, 
when the tube is closed by the pinchtock. A small quantity of water 
is afterwards admitted into the flask in order to wash the iron out 
of the tube, but care must be taken to avoid the entrance of air. The 
apparatus is heated and the nitric oxide is collected in a graduated 
cylinder filled with a strong solution of soda. The number of.cubic 
centimeters of gas at 0° and 760 mm. multiplied by 0°62693 gives the 
milligrams of nitrogen, and multiplied by 1:72649 gives the milligrams 
of nitrogen tetroxide, N,O,. WwW. C. W. 


Synthetical Formation of Formic Acid. By V. Merz and J. 
Tintrica (Ber., 13, 23—33).—The authors have investigated the con- 
ditions under which the formation of formic acid takes place by the 
action of carbonic oxide on caustic alkalis. They find that the absorp- 
tion of this gas by alkalis with production of formic acid takes 
place at about 200°. In order to saturate the soda completely, it is 
best to use it as soda-lime, which must be porous. Another essential 
is that the carbonic oxide must be moist, and further, that the tem- 
perature must not be raised above 220°. Above this temperature the 
formate is decomposed into carbonate and hydrogen. With caustic 
potash or potash-lime, this secondary decomposition takes place below 
220°, and more easily than with soda or soda-lime. Since the ahsorp- 
tion of carbonic oxide by soda-lime, when the necessary precautions are 
taken, takes place very rapidly, the authors think that formic acid 
might be made on the large scale in this manner. 

Experiments made in the hope of obtaining benzoic acid from 
sodium phenylate and carbonic oxide yielded negative results. Sodium 
ethylate absorbs carbonic oxide at 200°. The investigation of the 
products of this reaction is as yet unfinished. PF. &. 


Maleic and Malic Acids from «a-Dibromopropionic Acid. 
By S. Tanater (Ber., 13, 159—161).—A mixture of maleic and malic 
acids is formed when a solution of «-dibromopropionic acid is boiled 
for six hours with potassium cyanide and an excess of potash. The 
acids are obtained from the alkaline solution by acidification with 
hydrochloric acid and extraction with ether, and may be separated 


ORGANIC CHEMISTRY. 375 


by precipitating the maleic acid with barium acetate, when the malic 
acid will be found in the filtrate. 

The barium and calcium malates are crystalline and dissolve readily 
in water. The silver salt is also soluble; the lead salt is insoluble in 
excess of lead acetate and does not melt in boiling water. The acid 
crystallises in needles (m. p. 100°), which are freely soluble in alcohol, 
ether, and water. In many respects it appears to resemble the isomalic 
acid prepared by Schmoger from isosuccinic acid. Ww. G. W. 


Etherification of Unsaturated Monobasic Acids. By N. 
MenscuurkIN (Ber., 13, 162—163).—The initial rate of etherification 
of the unsaturated monobasic acids is greatest for the primary and 
lowest for the tertiary acids, so that in this respect the non-saturated 
acids resemble the saturated. 

Initial Limit of 


Primary unsaturated acids : rate. etherification. 
Hydrosorbic acid, CsHiO. ........--.4-- 43°0 70°83 
Phenylacetic acid, C;H;CH..COOH ...... 48°82 73°87 
Phenylpropionic acid, CsH;(CH.)..COOH . 40°26 72°02 

Secondary acids: 

Crotonic acid, CMeH: CH.COOH........ 12°12 72°12 
Cinnamic acid, CPhH:CH.COOH ...... 11°55 74°61 


Tertiary acids: 


een wadd onan 7°96 74°72 
Benzoic acid, Ph.COOH................ 8°62 72°57 
Paratoluic acid, C;sH,Me.COOH.......... 6°64 76°52 
Cumic acid, C,H,(C3;H;).COOH.......... 6°26 75°91 
W. C. W. 


Unsaturated Monobasic Acids with Six Atoms of Carbon. 
By R. Firric and others (Annalen, 200, 21—-65).—Ethylcrotonic 
Acid.—In preparing ethylic diethoxalate by the action of amalgamated 
zine and ethyl iodide on ethyl oxalate (Frankland and Duppa, Annalen, 
136, 2) the author recommends that the zine should be only slightly 
amalgamated by a very brief immersion in a dilute solution of mercuric 
chloride. The ethylic ethylcrotonate obtained from this by the action 
of phosphorus chloride (for small quantities preferably by Geuther 
and Wackenroder’s method with hydrochloric acid (Zeit. Chem., 3, 
709) need not be separated, but may be at once saponified by potash, 
the ethylcrotonic acid set free by acidifying the solution being distilled 
off with steam. 

Ethylcrotonic acid is not attacked by nascent hydrogen from sodium 
amalgam, and combines but slowly with hydrobromic acid. To bring 
about this combination the acid must be saturated at 0° and used in 
large excess (200 c.c. to 10 grams). On standing for some weeks the 
addition product, C,H,,BrO,, separates from the mixture as a reddish 
oil, which solidifies when cooled to 0°, and may be dried over sulphuric 
acid and potash (m. p, 25°). When this addition-product is treated 
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with sodium-amalgam, under suitable conditions (Annalen, 195, 117), 
it is converted into a saturated acid, C,H).0, (b. p. 194—195°). This 
is a colourless oily liquid, which is volatile with steam. Barium and 
calcium salts were prepared and analysed; the latter, (C;H,,O.).Ca 
+ H,0, is less soluble in hot than in cold water. The ethyl salt, 
C;H,,0.Et (b. p. 151°5°), is obtained by dissolving the acid in twice 
its volume of absolute alcohol, and heating this solution with an equal 
volume of sulphuric acid on the water-bath for half an hour. On 
dilution, the salt separates. 

If the formula of ethylerotonic acid is CH;.CH:CEt.COOH, the 
saturated acid derived from it is probably diethylacetic acid. An 
acid of this composition has been prepared by Frankland and Duppa 
(Annalen, 138, 221) by the action of sodium and ethyl iodide on ethyl 
acetate; by Schnapp (Ber., 10, 1953) by heating «-diethyl-8-hydroxy- 
butyric acid; and by Saytzeff (Annalen, 193, 349), from the cyanide 
corresponding with diethylcarbinol; but since this new acid does not 
agree in all points with the description of these chemists, the authors 
name it hydroethylcrotonic acid. 

A solution of sodium carbonate at once decomposes bromhydro- 
ethylcrotonic'acid into hydrobromic acid, carbonic acid, and amylene. 
The reaction must be conducted at 0°, as otherwise the amylene is 
almost entirely carried off by the escaping carbonic anhydride. This 
amylene is identical with the hydrocarbon ethylpropylene (b. p. 36°) 
obtained by Wagner and Saytzeff (Annalen, 175, 373; 179, 302) by 
treating the iodide from diethylearbinol with alcoholic potash, and by 
Wurtz from allyl ipdide and zinc ethyl, but has a higher boiling point 
than other known amylenes (Wischnegradski, Ber., 9, 1028; Annalen, 
190, 328; Le Bel, Bull. Soc. Chim., 25, 546; Compt. rend., 85, 853; 
Zeidler, Annalen, 186, 245; 197, 243; Eltekoff, Ber., 10, 706, 1904, 
2057; 11, 414; Flawitzky, Annalen, 169, 205; 179, 340; Ber., 11, 
992; Etard, Compt. rend., 86, 488). A little ethylcrotonic acid is 
also produced in the reaction together with a third acid of doubtful 
composition. Heating the acid with five times its weight of water 
at 100° effects a similar decomposition, but in this case a relatively 
large quantity of ethylcrotonic acid and a little hydroxycaproic acid 
are also formed. As in the case of bromhydrocinnamic acid (Annalen, 
195, 135), therefore, three reactions occur :— 


C;H,Br.COONa = C;H, + CO, + NaBr 
C;H,Br.COONa = C;H,.COONa + HBr 
C;H,Br.COONa + H,0 = C;H;(OH).COONa + HBr. 


A solution of ethylcrotonic acid in carbon bisulphide rapidly absorbs 
bromine, and on evaporation dibromethylcrotonic acid, C;H,Br,.COOH, 
remains in large crystals (m. p. 80°5°). This acid also is decom- 
posed by a cooled solution of sodium carbonate, or by digestion with 
water at 100° for 24 hours. In both cases, bromamylene, C;H,Br, is 
the principal product; in the latter, on evaporating the water and 
shaking with ether, an acid, C,H,.0,, named by the authors hezxenic 
acid, is obtained in small colourless rhombic prisms which have been 
accurately measured (m. p. 141°). Hexenic acid is probably a homo- 
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logue of glyceric acid; its salts are uncrystallisable and exceedingly 
soluble in water. 

Hydrosorbic and Sorbie Acids.—Hydrosorbic acid (Annalen, 161, 
309) dissolves with evolution of heat in a solution of hydrobromic acid 
saturated at 0°, and aftera few hours monobromocaproic acid, CsH\,BrO., 
separates. When washed and dried, it forms a feebly odorous, colour- 
less oil, which does not become solid at —18°, and decomposes on dis- 
tillation. In an analogous way moniodocaproic acid, C;H,,102, may be 
obtained as a colourless oil which turns yellow on exposure to light. 

When sorbic acid is shaken with concentrated hydrobromic acid for 
some days, a light oil, doubtless monobromohydrosorbic acid, at first 
separates, but after a time becomes heavier, sinks and crystallises, 
being converted into dibromocaproic acid, CsHiBr:O., which is de- 
posited from carbon bisulphide or benzene in large clear compact 
crystals (m. p. 68°). 

Isodibromocaproic acid has been prepared by Fittig and Barringer by 
the action of bromine on hydrosorbic acid in a freezing mixture; the 
two substances may also be brought together in solution in carbon 
bisulphide. It forms a thick uncrystallisable syrup, which decomposes 
slowly in the cold, rapidly at 50°. 

Fuming hydriodic acid dissolves sorbic acid, and after some time an 
oily body is deposited, whilst much iodine is set free. The oily body 
is moniodocaproic acid, C;H,,10,: the sorbie acid is therefore first 
reduced to hydrosorbie acid, which is then converted into the iodo- 
acid. Diiodocaproic acid could not be prepared. 

When sodium amalgam is added in small quantities to a very dilute 
solution of monobromocaproic acid, the caustic soda formed being 
repeatedly neutralised with sulphuric acid, it yields a mixture of 
hydrosorbic and normal caproic acids, the latter of which has been 
described by Lieben and Rossi (Annalen, 159, 75), b. p. 204°5°; m. p. 
—2° (Freund, J. pr. Chem., N.F., 3, 232). This experiment proves 
that the addition-compounds of sorbic and hydrosorbic acids must all 
be derivatives of normal caproic acid. 

Boiling water or a dilute solution of sodium carbonate rapidly dis- 
solves monobromocaproic acid: part of the acid is decomposed into 
hydrobromic and hydrosorbic acids, whilst another portion is converted 
into hydroxycaproic acid, CSH,(OH)O,. The former having been re- 
moved by distillation with steam, the latter may be extracted by ether, 
from which it is deposited on evaporation as a brown-yellow syrup. 
Its salts are uncrystallisable and very soluble in water and alcohol. A 
solution of the free acid on spontaneovs evaporation appears to leave 
an anhydride, which only redissolves on the addition of much water. In 
this behaviour the acid resembles lactic acid. It is not identical either 
with leucic acid or with the hydroxycaproic acid of Erlenmeyer (Ber., 
9, 1840), and Ley (ibid., 10, 231), prepared from normal caproic acid. 

Dibromocaproic acid is decomposed by heating with water at 100°, or 
by warming with sodium carbonate, yielding sorbic acid and a syrupy 
acid which is not volatile with steam. Isodibromocaproic acid, on the 
other hand, is only partially decomposed by prolonged heating with 
water, yielding two acids, both volatile with steam. One of these is 
sorbic acid, the other probably bromhydrosorbic acid. These having 
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been removed by distillation, the residue gave up to ether a liquid non- 
volatile acid. Analysis of a crystalline calcium salt of the acid showed 
that it was probably a hydrowy-hydrosorbate, (C,H,O;).Ca + 14H,0. 
Evidently the isodibromocaproic acid is first resolved into hydro- 
bromic and bromhydrosorbic acids: the latter is then decomposed 
partly into sorbic acid, partly into hydroxyhydrosorbic acid. 

Tetrabromocaproic acid (the addition-product of sorbic acid) is very 
slowly attacked by water. It yields sorbic and brominated acids, 
together with an indifferent oil containing bromine. These products 
were not examined. 

Pyroterebic acid is immediately dissolved by fuming hydrobromic 
acid with evolution of heat. On diluting and distilling, a nentral oily 
body passes over into the distillate, from which it may be separated by 
saturation with potassium carbonate. This body is isomeric with 
pyroterebic acid, and is the internal anhydride of hydroxyisocaproic acid, 
C;H, 
| So (b. p. 206°), bearing to that acid the same relationship that 
CO— 
terebic bears to diaterebic acid (Ber., 7, 649; Annalen, 180, 66). 
With the possible exception of the amidotrimethylbutyllactide of 
Heintz (Annalen, 189, 231; 192, 329 and 339), it is the first repre- 
sentative of its class in the lactic series. For this class of anhydrides 
the author proposes the name “ lactones ;” and as examples of lactones 
in other series, he instances paraconic, terebic, aconic, and muconic 
acids, the lactones of itamalic, diaterebic, hydroxyitaconic, and hy- 
droxyhydromuconic acids, respectively. 

Amongst aromatic bodies, umbelliferone, the phthalide of Hessert, 
Zincke’s orthobenzhydrylbenzoic anhydride, Wreden’s oxycamphic 
anhydride, and santonin, are also lactones. It is to be noted that the 
experiments of Henry (Ber.. 7, 753) have proved that lactide is not a 
lactone, as commonly assumed, but is really an anhydride derived from 
two molecules of lactic acid. The neutral reaction and solubility of 
the lactones of the lactic series are probably the cause of their having 
been hitherto overlooked. Like other bodies of its class, the lactone 
of hydroxyisocaproic acid yields a salt of that acid when boiled with 
alkalis. In its formation from pyroterebic acid, an addition-product of 
that acid with hydrobromic acid is probably first formed, viz., bromiso- 
caproic acid, which immediately exchanges bromine for OH: the 
hydroxy-acid then passes into an anhydride. The intermediate brom- 
isocaproic acid may be formed by saturating pure pyroterebic acid 
with dry gaseous hydrobromic acid, and exposing it to the air for some 
time: colourless crystals then separate in small quantity. These may 
be recrystallised from carbon bisulphide. Cold water does not dis- 
solve them; but they are quickly decomposed by warm water. The 
acid was not analysed. Ch. B. 


Methacrylic Acid. By F. Enartuorn (Annalen, 200, 65—74).— 
This acid gradually combines with hydriodic acid (Annalen, 188, 59), 
but not so easily with hydrobromic acid. Much of the acid becomes 
polymerised, unless it is treated with five times its volume of hydro- 


On 


bromie acid and the mixture allowed to stand surrounded by ice. 
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diluting, a small quantity of oily condensation-products separates, and 
from the residue carbon bisulphide extracts a colourless oil which may 
remain long without solidifying. This the author names §-bromiso- 
butyric acid (m. p. 22°) to distinguish it from ordinary or a-bromiso- 
butyric acid ¢m. p. 45°). Only two isomerides are theoretically 
possible: the @-acid is with certainty CH;.CMeBr.COOH; the @-acid 
must therefore be CH,Br.CHMe.COOH. The iodobutyric acid pre- 
viously obtained also belongs to the @-series, since its melting point 
(36°) is lower than that of the a-bromo-acid, whereas it would be 
higher were they of similar constitution. 

Unlike the a-acid (Markownikoff, Annalen, 153, 228), 8-bromiso- 
butyric acid does not yield a hydroxy-acid when boiled with barium 
hydrate, but breaks up into hydrobromic and methacrylic acids. 
Moreover the conversion of the a-acid into hydroxy-acid is never com- 
plete; in one experiment only 54 percent. of it underwent this change, 
the remainder yielding methacrylic acid. Hydroxybutyric acid is 
formed in large quantity when sodium carbonate is substituted for 
barium hydrate. 

Methacrylic acid becomes polymerised by distillation (Annalen, 188, 
47), by long keeping, by the action of acids, and when its aqueous 
solution is heated at 130°. The product in the latter case is a white 
porcelain-like mass, insoluble in all neutral menstraa, but swelling up 
like gum or starch in contact with water. The mixture with water, 
although transparent, yields up the substance on filtration or on heat- 
ing. The substance separated by heating dries up to a brittle trans 
parent colourless mass, having the composition of methacrylic acid. 
This decomposes at 300° without yielding a trace of methacrylic acid. 
The polymeride is a feeble acid; it dissolves in ammonia and is repre- 
cipitated by hydrochloric acid. Barium and calcium chlorides give 
with the ammoniacal solution white precipitates which coalesce to 
gummy masses, and become very hard when heated, but resume their 
elasticity on cooling. When dried at 100°, these precipitates have the 
composition— 

(C,H;0.).Ba + 2H.O and (C,H;0,).Ca a 3H,0. 
The soluble alkaline salts remain as gums when their solutions are 
evaporated. 

Neither oxidising agents nor fusing potash yield any defined pro- 
ducts with the polymeride. Ch. B. 


Decomposition of the Substitution-products of the Lower 
Fatty Acids by Water. By G. C. Tuomson (Annalen, 200, 75—87). 
—A solution of chloracetic acid is slowly decomposed on boiling, more 
rapidly as the solution is more dilute. A 10 per cent. solution is about 
half converted into glycollic acid at the end of 30 hours ; a 5 per cent. 
solution to the extent of 86 per cent. after four days’ boiling, com- 
pletely after eight days’ boiling. 

This affords the simplest process for preparing glycollic acid. It is 
only necessary to evaporate the solution several times with water to 
the state of syrup, and on standing in a desiccator the mass solidifies 
to pure glycollic acid. Occasionally the acid separates from the syrup 


in large transparent deliquescent monoclinic prisms. If the syrup be 
Ze2 
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heated too long, it will on addition of water deposit the anhydride (m. p. 
128—130°) described by Fahlberg (J. pr. Chem., N.F., '7, 335); but 
even then the solution, on filtration and careful evaporation, will yield 
pure glycollic acid. The anhydride is crystallisable from boiling water, 
although Fahlberg states that boiling water reconverts it into glycollic 
acid. 

a-Bromopropionic acid, prepared by heating propionic acid with 
bromine at 120—140° and fractional distillation, is completely con- 
verted into hydrobromic and ethylidene-lactic acids after 30 hours’ 
boiling with water. 

B-Iodopropionic acid (4 per cent. solution) is completely decomposed 
after 16 hours’ boiling with water, yielding 9°5 per cent. of acrylic 
acid and 90°5 per cent. of hydracrylic acid. The former acid may be 
removed by distillation with water: the latter may be separated from 
the hydriodic acid by conversion into calcium sult and precipitation by 
zine chloride as zinc-calcium double salt (Heintz and Wislicenus). 

a-Bromobutyric acid (Erlenmeyer, Ber., 10, 636) is converted on 
prolonged boiling with water into volatile crotonic acid and non- 
volatile «-hydroxyisobutyric acid (Markownikoff, Annalen, 153, 244). 
The former could not be obtained in a crystalline form. 

a-Bromisobutyric acid (m. p. 45—46°) in 4 per cent. solution is 
decomposed, after 27 hours’ boiling, into hydroxyisobutyric acid and 
volatile methacrylic acid (= 8 per cent.). 

Theoretical Remarks (by R. Fittig).—The above brominated acids (see 
preceding Abstracts) may serve as types of three different classes :— 

lst. Those which are decomposed on neutralisation by sodium car- 
bonate at 0° into unsaturated hydrocarbon, sodium bromide, and car- 
bonic anhydride, with traces of unsaturated acid and hydroxy-acid. 
Such are, bromhydroethylcrotonic, bromhydrotiglic, and bromhydro- 
cinnamic acids, and the addition-compound of Perkin’s homologue of 
cinnamic acid. 

2nd. Those which are decomposed by boiling water or alkalis, partly 
into unsaturated acid and hydrobromic acid, partly into hydroxy-acid. 
The former decomposition is predominant in the case of bromisobuty- 
ric acid, the latter in the case of the substitution-products of the lower 
fatty acids, bromhydratropic acid, &c. 

3rd. Those which cannot exist in presence of water, but are con- 
verted by it into hydroxy-acids or into lactones. 

As the author has elsewhere pointed out, members of the first class 
are derived from acids containing the group C : C(H or C).COOH, 
and contain the bromine and carboxyl united to the same carbon atom. 
The ground for the second of these statements is, that two of these bodies, 
bromhydrocinnamic and iodhydrocinnamic acids, are undoubtedly ana- 
logous to Glaser’s phenylactic acid, CH,Ph.CH(OH).COOH, contain- 
ing Br in the place of OH. Erlenmeyer, however (Ber., 12, 1607), 
gives to bromhydrocinnamic acid the constitution 


CHBrPh.CH,.COOH, 


because the corresponding amido-acid is decomposed by hydrochloric 
acid into ammonia and cinnamic acid, whereas a-alanine, 


CHMe(NH,).COOH, 
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to which it is closely allied, is not so decomposed. The author replies 
that even G-alanine has not been proved to undergo a similar change ; 
and, moreover, that a-alanine, although not attacked by hydrochloric 
acid, evolves ammonia when heated with barium hydrate at 180°. 
Erlenmeyer also remarks that bromhydroparacoumaric acid is not con- 
verted by ammonia into tyrosine, CH,Ph.CH(NH.).COOH. Although 
not attaching any value to this objection, the author states that Posen 
in his laboratory has never been able to obtain this bromo-acid, para- 
coumaric acid being invariably converted by hydrobromic acid into an 
anhydride, C,,H,,O;, analogous to dilactic acid. The chlorostyrenes, 
to which Erlenmeyer (Joc. cit.) alludes, have not yet been sufficiently 
examined. 

Only in the case of acrylic and crotonic acids is the constitution of 
their addition-compounds known. Methacrylic acid is convertible into 
bromisobutyric acid, CH.Br.CHMe.COOH: and since it corresponds 
with atropic acid, the addition-compound of the latter is probably 
CH,Br.CHPh.COOH. This latter is not converted into a hydrocarbon 
by sodium carbonate, but passes into atrolactic acid. The bromine 
addition-compound, CH,Br.CBrPh.COOH, gives off carbonic anhy- 
dride with the greatest ease. 

The fact that acrylic acid combines with hydrobromic acid to form 
8-bromopropionic acid, CH,Br.CH..COOH, would be in Erlenmeyer’s 
favour, were it not that its homologue, solid crotonic acid, yields a-bro- 
mobutyric acid, CH,.Me.CHBr.COOH and «-iodobutyric acid (Hemi- 
lian, Annalen, 174, 322); and since solid crotonic acid is related to 
cinnamic acid as atropic is to methacrylic acid, bromhydrocinnamic 
acid is probably CH,Ph.CHBr.COOH. Erlenmeyer’s view would have 
the undoubted advantage of explaining the formation of unsaturated 
hydrocarbon from these acids without assuming a transfer of hydrogen 
from one carbon-atom to another, thus: CHPhBr.CH;,.COONa = 
CHPh: CH, + CO, + NaBr. 

For hydrosorbic acid, the choice of a formula lies between 
CHMe : CH.CH,.CH,.COOH and CH.Me.CH2.CH : CH.COOH, either 
of which would explain its decomposition into butyric and acetic acids, 
and its reduction to normal caproic acid. The first is probably correct ; 
for if the second were so, then either its hydrobromo- or dibromo- 
compound should give off carbonic anhydride when treated with 
alkalis. 

The case of pyroterebic acid is more obscure. Having the consti- 
tution CHMe..CH. : CH.COOH (since it is decomposed by potash into 
isobutyric and acetic acids, and is reducible to isocaproic acid) its 
bromhydro-compound might be expected to give off carbonic anhydride 
in contact with alkalis, whereas it actually forms a lactone. The two 
reactions are, however, of the same nature: for both primarily de- 
pend on the union of the bromine-atom with the hydrogen of the 
carboxyl-group, the free bond of the oxygen being in one case trans- 
ferred to the carbon of the carboxyl to form carbonic anhydride, in 
the other to the carbon of the principal chain to form a lactone. 

The peculiarity of constitution which determines the formation of 
lactones in all probability cannot be expressed by our present constitu- 
tional formule. In the aromatic series the “ortho” constitution is 
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commonly supposed to predispose to it. But Perkin (Chem. Soc. J., 
1877, 1, 417) has shown that coumarin is the lactone, not of orthocou- 
maric acid, but of an isomeride as yet unknown, salts of which have 
been prepared by Williamson, and its stable methyl salt by Perkin. 
Santonin, again, is the lactone of santoninic acid, which may be iso- 
lated, but easily decomposes into water and santonin. But this santo- 
ninic acid by long boiling with barium hydrate passes into santonic 
acid, which is perfectly stable and corresponds in all respects to ortho- 
coumaric acid. At present this is inexplicable. Ch. B. 


Structure of Sorbic and Hydrosorbic Acids. By N. Meny- 
SCHUTKIN (Ber., 13, 163—165).—The low initial rate of etherification 
(7°96) of sorbic acid shows that this acid is tertiary, and the high 
initial rate of etherification of hydrosorbic acid (43°0) indicates the 
primary nature of the latter acid. The author explains the conversion 
of tertiary sorbic acid into primary hydrosorbic acid by reduction with 
sodium-amalgam, by assuming the existence of a bivalent atom of 
carbon in the former acid. W.C. W. 


8-Dipropyl- and 8-Diethyl-ethylenelactic Acid; Oxidation of 
Allyldimethylearbinol and Diallylearbinol. By Scurroxorr 
(Ber., 12, 2375—2376).—,-Dipropylethylenelactic acid, 

(CMeH,.CH,).C(OH).CH,.COOH, 


is obtained by oxidising allyldipropylcarbinol with potassium perman- 
ganate. It is a syrup, which is but sparingly soluble in water, and 
forms a crystalline silver salt. 
8-Diethylethylenelactic acid, CEt,.(0H).CH2.COOH, is obtained in a 
similar manner from allyldiethylcarbinol. It crystallises in needles 
(m. p. 72°). The silver salt forms microscopic needles, whilst the 
otassium salt is not crystalline. 
Allyldimethylearbinol gives hydroxyvalerianic acid on oxidation 
either with chromic mixture or with potassium permanganate ; the 
ield in the latter case, however, is much better than in the former. 
Diallylcarbinol on oxidation gives oxalic acid and a non-volatile acid 
which has not yet been investigated. = & 


Stereocaulon Vesuvianum. By M. Corpota (Gazzetta, 10, 9— 
12).—This plant, after being thoroughly cleansed from dust and dried 
at 100°, gave 11°16 per cent. of ash of the following composition :— 


Si0,. SO. Fe,03. Al,O3. CaO. MgO. K,0. Na,0. 
46°40 107 2040 1113 £1478 2°41 2°25 0°97 


besides traces of phosphoric acid, manganese, &c. 

By macerating the plant with milk-of-lime, precipitating the filtrate 
with basic lead acetate, and decomposing the precipitate with hydro- 
gen sulphide, a reddish-yellow solution was obtained from which ether 
extracted a white crystalline substance mixed with a brown resin. The 
crystalline substance after purification melted at about 180°, and on 
analysis gave numbers closely agreeing with those required by the 
formula C,H,O,. It would seem therefore to be succinic acid, but the 
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author thinks it necessary to more completely investigate the proper- 


ties of the substance before pronouncing a decided opinion as to its 
nature. C. E. G. 


Preparation of Pure Dioxyfumaric Acid. By 8S. Tanarer 
(Ber., 13, 159).—In order to separate dioxyfumaric acid from oxalic 
and fumaric acids, the mixture of free acids is digested with freshly 
precipitated nickel oxide and filtered whilst hot. The liquid on cool- 
ing deposits crystals of nickel dioxyfumarate, which may be purified by 
recrystallisation. W. OC. W. 


Formation of 8-Methyloxyglutaric Acid from Diallylmethyl- 
earbinol. By W. Soroxin (Ber., 12, 2374).—6-Methyloxyglutaric acid 
is obtained by the oxidation of diallylmethylcarbinol with potassium 
permanganate. It has the consistence of a syrup, decomposes car- 
bonates, and forms salts, of which only those of silver and copper are 
crystalline. The copper salt, (Cs;H,O;),Cu + CuH,O, + H.O, erys- 
tallises in small plates. Its mode of formation indicates the following 
constitution for the acid :—COOH.CH,.CMe(OH).CH,.COOH. 

2. &. 

Ethyl-carbamide and some of its Derivatives. By R. Levckarr 
(J. pr. Chem. [2], 21, 1—38).—The author has not been able by his 
numerous experiments to show that the ethyl-carbamides, obtained 
from ethyl cyanate by the action of ammonia, and from ethylamine 
cyanate by the re-grouping of its elementary constituents, are isomeric 
and not identical bodies: but it must be noted that accurate quantita- 
tive researches on their relative solubilities, and crystallographic 
measurements have not been fully carried out. 

The nature of the diphenyl-carbamide obtained from both bodies by 
heating with aniline, and of the diphenyl-biuret prepared by the same 
reaction from the ether of ethyl-allophanic acid, as well as the consti- 
tution of the acetyl-ethyl and benzoyl-ethyl compounds, renders it 
probable that if urea is to be regarded as the amide of carbamic aci¢, 
both ethyl compounds must be considered to be ethylamides of the same 
acid. 

It is possible that the tolerably high temperature which comes into 
play in the formation of the amide of ethyl-carbamic acid converts it, 
as well as the ethyl-ammonium cyanate, into the more stable ethyl- 
amide of carbamic acid. The author had intended to include in his 
investigations the products which are formed by the action of am- 
monia on the ether of ethyl-carbamic acid, and of ethylamine on ethyl 
carbamate, but was unable to do so. 

If an ether of ethyl-carbamic acid containing phosphorus could be 
obtained by the action of ethylphosphine on ethyl chlorocarbonate, and 
from this by the action of ethylamine a diethyl-phospho-carbamide, and 
on the other hand if ethyl cyanate would combine with ethylphosphine 
to form diethyl-phospho-carbamide, the first body would probably be 
derived from ammonia, whilst the second would have the character- 
istic properties of a phosphine. 

Ethy]-carbamide itself closely resembles ordinary urea in nearly all 
its reactions; it unites with acids to form salts, and combines with 
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metallic oxides. Acted on by ethyl chlorocarbonate, it yields an ether 
of ethylallophanic acid, and under the action of acid chlorides ethyl- 
carbamides with acid radicles are formed, closely resembling the 
corresponding compounds of ordinary urea. It resembles urea in its 
behaviour with oxidising agents and on addition of water, but it 
differs in this, that condensation products resembling biuret cannot be 
obtained from it: when heated, it passes directly into a mixture of 
ethers of cyanuric acid. The melting point of ethyl-carbamide and its 
compounds generally is lower, but their solubility, especially in ether, 
is greater than that of the compounds of ordinary urea: the specific 
gravity of urea is also slightly lowered by the substitution of alcohol 
radicles for hydrogen. G. Zz. a. 


Synthesis of Cumene. By A. Linpmann (Ber., 13, 45—46).—By 
the action of an ethereal solution of zinc methide on benzal chloride, 
the author has obtained cumene, C,H». It boils at 152°5—153°, its 
sp. gr. at 17°5° is 0°86576. The sulphonic acids prepared from this 
hydrocarbon and its barium salt agree in their properties with those 
prepared from cumene, and this would therefore seem to be isopropyl- 
benzene. P. P. B. 


Crystallographic Constants of some Benzene Derivatives. 
By G. La Vatte (Gazzetta, 10, 1—t).— Nitro 1 : 2 : 3 tribromobenzene, 
C,H.Br;.NO,. The crystals obtained by slow evaporation of the _ 
hol and ether solution belong to the triclinic system a: bD : 
100552 : 1 : 0°48230. Observed forms 010, 001, 100, 120, 101, 132. 
combinations 010, 001, 100, 120, 101, 122; cleavage parallel to 100 ; 
dichroism feeble. 

Nitro 1 : 3 ditodobenzene, C;H;I,.NO,. The sulphur-yellow crystals 
obtained by slow evaporation of the alcoholic solution, mixed with 
very little ether belong to the trimetric system a:b: ¢ = 0°64734: 
1: 0°45819. Observed forms 010, 011, 1lU; combinations 010, 011, 
100; cleavage parallel to 110. 

Mononitrochlorophenol, C;A;C1(NO,.).OH. Lemon-yellow crystals be- 
longing to the monoclinic system a: b: ¢ = 2°8293 : 1: 1°50928. y= 
+ X:+S8S = 112°29’. Observed forms 100, 101, 001, 101,110, 112; 
combinations 100, 101, 101, 110, 112 and 100, 101, 101, 110; fracture 
vitreous. The plane of the optic axis is parallel to the plane of sym- 
metry ; dichroism feeble. 

Dinttroiodobenzene, CsH;I(NO.).. Two of these were examined: the 
first was obtained by the action of nitric acid on [I: NO, = 1: 2] 
nitroiodobenzene. The sulphur-yellow crystals belong to the triclinic 
system a:b: c = 163461 : 1: 0°939687. Observed “forms 001, 100, 
110, 190, 010, 110, 101, 011, 101, 201; cleavage perfect parailel to 
110. The pinacoids 190, 010, are striated parallel to their intersec- 
tion; dichroism scarcely sensible. The dinitro derivative obtained 
from 1 : 4 nitroiodobenzene by the action of nitric acid, when ex- 
amined crystallographically gave results almost identical with those 
just described, and there can be no doubt but that the minute differences 
observed were due to the presence of asmall quantity of some impurity. 

C. 


EK. G. 


Anethol Derivatives. By F. Lanpourn (Ber., 13, 144—148).— 
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Boronfluoride decomposes boiling anethol, with formation of anisol, 
and anethol dihydride, CyHyO.(b. p. 220°). Anethol tetrahydride or 
anethol camphor, CHO, is obtained together with anisaldehyde by 
oxidising anethol with nitric acid. This compound boils at 190—193°, 
and yields on oxidation with sulphuric acid and potassium dichromate 
an acid crystallising in long needles (m. p. 175°), probably anisic acid. 
The tetrahydride is converted into the heahydride, C\oHis.0, by heating 
with alcoholic potash in sealed tubes; a potassium salt crystallising in 
needles is also formed at the same time. The hexhydride is a syrupy 
liquid at the ordinary temperature. It boils at 198°, and solidifies at 
0°, forming needle-shaped crystals, which melt at 19°. 

Two compounds are produced by the action of alcoholic potash on 
anethol in sealed tubes, viz., C,sHisO3; and C,,H,O.. The former is 
sparingly soluble in hot water, but dissolves freely in alcoliol, ether, 
and benzene, and is volatile in a current of steam. The crystals melt 
at 87°. The acetate of this diphenol is a yellowish syrupy liquid, 
which is easily decomposed by heat. 

The compound, C,,H,,.O., is a yellow brittle resin (m. p. 65°), not 
volatile in a current of steam. 

The acetate, C,>H,,0;, is a reddish-yellow resin (m. p. 40°). 

Two substances are also formed by the action of alcoholic potash on 
monochloranethol, prepared by treating anethol with phosphorus 
pentachloride. The chief product is a colourless liquid, C:gH2Os, 
of ethereal odour. It is insoluble in water and potash, and boils at 
270°. 

The second product, a liquid soluble in potash, has not been obtained 


in the pure state. W. C. W 


Resorcinol Isosuccinein. By J. Rosicxt (Ber., 13, 208—209). 
—This compound is prepared by heating at 120—150° a mixture of 
isosuccinic acid, resorcinol, and sulphuric acid. The unaltered iso- 
succinic acid and resorcinol are removed from the crude product, by 
treatment with boiling water; the residue is dissolved in ammonia, 
and reprecipitated by hydrochloric acid. Resorcinol-isosuccinein, 
C\6H,20;, is a yellowish-brown amorphous substance, soluble in alco- 
hol, in ether, and in alkalis. In the latter case, a liquid having a 
faint red colour and green fluorescence is formed. 

The isosuccinic acid used in these experiments was prepared by 
boiling «-bromopropionic acid (Friedel and Machuca, Annalen, 120, 
286) with 2 parts of potassium cyanide dissolved in 4 parts of water. 
The cyanopropionic acid obtained in this way is converted into pro- 
pionic acid by the usual method. W. C. W. 


Bromine Derivatives from Quinone. By Saravuw (Ber., 13, 
209).—A mixture of mono- and dibromo-quinols is formed by the action 
of concentrated hydrobromic acid on solid quinone. Under certain 
conditions an acetic acid solution of quinone yields only the mono- 
product. Dibromoquinone is prepared by bringing together equal 
molecules of bromine and quinone, also by the action of 2 molecules 
of bromine on one of quinol. Tetrabromoquinol is formed when 
bromanil is heated with hydrobromic acid. W. C. W. 
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Action of Sulphur on Phenylbenzamide. By A. W. Hormann 
(Ber., 12, 2359—2365).—Benzylamidophenyl mercaptan, C,;H,NS, is 
obtained by boiling 1 part of sulphur with 2 parts of phenylbenza- 
mide for several hours, thus: C,;H,,NO+S=C,H,NS + H.O. It 
crystallises from alcohol in colourless needles (m. p. 115°; b. p. = 
about that of mercury). It distils without decomposition, and is 
soluble in ether and in carbon bisulphide. It has feeble basic proper- 
ties, dissolving in acids to form salts, which are decomposed on addi- 
tion of water. The platino- and auro-chlorides are described, the 
latter having the composition, 2[C,,H,NS.HCl]AuCl;. The free base 
has an agreeable odour of tea-roses and geraniums, which is consider- 
ably increased on warming. Its constitution is represented by the 


formula : CHK Soph, the nitrogen being in the ortho-position 
s 

as regards the sulphur. This substance is therefore analogous to 
the compound which Ladenburg obtained (Ber., 9, 1524; 10, 1123) by 
the action of benzoic chloride on orthamidophenol, for it merely con- 
tains sulphur in place of oxygen. On fusion with potash, it gives 
benzoic acid and amidophenyl mercaptan, C,5H,(NH,).SH [1 : 2], the 
latter of which undergoes oxidation on exposing its solution to the air, 
crystals of the bisulphide, (CsHy.NH_).S2, being deposited ; this reaction 
takes place more readily if a feeble oxidising agent such as ferric 
chloride is used ; when this latter agent is employed, the bisulphide- 
hydrochloride is first obtained. The hydrochloride crystallises in 
plates, which are difficultly soluble in very dilute hydrochloric acid, 
but easily soluble in hot water. By decomposition with ammonia, it 
gives the bisulphide crystallising in plates (m. p. 93°), which are in- 
soluble in water, but soluble in boiling alcohol. Reducing agents 
convert it into the mercaptan. This bisulphide is isomeric with the 

seudo-dithioaniline (m. p. = 79°), obtained by E. B. Schmidt (<bid., 
1, 1168) by the action of sulphur chloride on acetanilide. 

An impure amidophenylmercaptan has already been obtained by 
Glutz and Schrank (J. pr. Chem., 2, 223). ~ © 


Constitution of Nitrosodimethylmetatoluidine. By C. Rrepe. 
(Ber., 13, 126—127).—Dimethyltolylenediamine obtained by the re- 
duction of nitrosodimethylmetatoluidine, yields on oxidation with sul- 
phuric acid and manganese dioxide, a crystalline compound (m. p. 67°) 
which is identical with the toluquinone, which Nietzki (Ber., 10, 833, 
and this Journal, 1877, ii, 475) prepared from paramidotoluene. This 
shows that dimethyltolylenediamine is a dimethyl derivative of par- 
amidotoluene, and since this body was obtained by the reduction of 
nitrosodimethylmetatoluidine, the nitroso-group must occupy the para- 
position with regard to the amido-group in the latter compound. The 
constitution of nitrosodimethylmetatoluidine is consequently— 

CsH;Me(NO).NMe,[Me : NO: NMe, = 1: 2: 5). 
, W. C. W. 


Ortho. and Para-toluidine Derivatives. By G. Sraars (Ber., 
13, 135—138).—Orthotolylthiocurbamide, H,N.CS.NH.C;H;, obtained 
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by the action of ammonia on orthotolylthiocarbimide (b. p. 236°), melts 
at 155°, and is soluble in hot water and in alcohol. The para- com- 
pound crystallises in thick needles (m. p. 182°), which are soluble in 
hot water and alcohol. 

Orthotolylethylthiocarbamide, HEtN.CS.NH.C,H;, prepared by treat- 
ing tolylthiocarbimide with ethylamine, crystallises in pale yellow 
prisms (m. p. 84°), which dissolve in alcohol and ether, but are in- 
soluble in water. The para-compound forms crystalline plates (m. p. 
93°) soluble in ether and in boiling water. 

Orthotolylphenylthiocarbamide, HPhN.CS.NH.C,H; (m. p. 139°), 
crystallises in yellow needles freely soluble in alcohol and ether. Para- 
tolylphenylthiocarbamide (m. p. 137°) is sparingly soluble in water an 
easily soluble in alcohol and ether. ’ 

Orthotolylglycocine, C;H;.NH.CH,.COOH, is produced when ortho- 
toluidine monochloracetate is boiled with water for 15 minutes, and 
is deposited from the mixture on cooling in white acicular crystals 
(m. p. 150°). Orthotolylglycocine forms a crystalline compound with 
copper salts; it reduces nitrate of silver solution, and throws down a 
red precipitate when boiled with ferric chloride. 

Acetorthohomoparoxybenzaldehyde, C>sH,;Me(OAc).COH, is obtained 
in needle-shaped crystals (m. p. 40°) by adding an ethereal solution of 
acetic anhydride to the potassium salt of orthohomoparaoxybenzalde- 


hyde. W. C. W. 


A New Base. By E. F. Swirn (Ber., 13, 33—34).—By the per- 
chlorination of toluene, the author has obtained a carbon chloride, 
Cz:Cloc, which crystallises in large colourless prisms, m. p. 152—153° 
(Am. Phil. Soc., May 4, 1877; Jahresb., 1877, p. 420). By the 
action of this chloride on aniline in sealed tubes at 180°, the new 
base is obtained. It is easily soluble in water and other solvents, 
and has been obtained from concentrated aqueous solutions in thin 
leaflets, which blacken at 225° and melt at 230°. When warmed with 
aquevus solution of chromic acid, it is converted into a reddish-brown 
mass, only sparingly soluble in water, but soluble in alcohol with an 
intense red coloration. The new base forms well crystallised salts ; 
the hydrochloride forms long thick needles, easily soluble in alcohol 


and water. rr. 


A Series of Aromatic Bases Isomeric with the Thiocarbi- 
mides. By A. W. Hormann (Ber., 13, 8—22).—The author has 
already described (this Journal, 1879, Abstr., 805) the production of 
chlorophenylthiocarbimide, C;H,CINS. It is a liquid which crystal- 
lises on cooling (m. p. 24°). 1t has basic properties; its solution in 
concentrated hydrochloric acid is precipitated by gold and platinum 
chlorides, the double salt so formed being decomposed by water, form- 
ing chlorophenylthiocarbimide. 

Chlorophenylthiocarbimide is decomposed by water at 200°, aniline, 
hydrochloric acid, carbonic anhydride, and sulphur being amongst the 
products of the reaction. 

Chloronitrophenylthiocarbimide, C;H;Cl(NO.)NS, is obtained by the 
action of nitric acid on the solution of the thiocarbimide in concen- 
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trated sulphuric acid. It crystallises in yellow needles, m. p. 192°, 
and is destitute of basic properties. The chlorine in this compound 
may replaced, e.g., by aniline, forming a compound melting 
at 247°. 

Ethowyphenylthiocarbimide is obtained by treating the chlorophenyl- 
thiocarbimide with solution of sodium ethylate in alcohol. It forms 
at first an oil, which finally becomes crystalline, m. p. 25°. It has 
feeble basic properties, being dissolved by hydrochloric acid, and yields 
unstable auro- and platino-chlorides. 

Acetozyphenylthiocarbimide, C7H,(OAc)NS, is obtained by heating 
hydroxyphenylthiocarbimide (loc. cit.) with acetic anhydride. It crys- 
tallises from alcohol in prisms, and from hot acetic acid in needles, 
melting at 60°. It has no basic properties. 

Amidophenylthiocarbimide (loc. cit.) is precipitated from its alcoholic 
solutions in shining leaflets melting at 129°. It may be distilled with- 
out decomposition. It is a feeble base, dissolving in concentrated 
acids. Platinum and gold chlorides precipitate its hydrochloric acid 
solutions; the double salts so obtained are not decomposed by water. 
The platinochloride has the composition [C;H,.(NH.)NS.HC1)},PtCk. 

Anilidophenylthiocarbimide (loc. cit.) after repeated crystallisation 
melts at 159°, not 157° as formerly stated. It is very stable, may be 
distilled, and is not decomposed by boiling with alkalis or acids. Its 
platinochloride has the composition [C;H,(NHPh)NS.HC1].PtCk,. 

The 1. 2,1.38, and 1.4 chloranilines were converted into carba- 
mides by means of carbon bisulphide, and the corresponding chloro- 
phenylthiocarbimides obtained from them. 


1:2 chloraniline yields a thiocarbamide (m. p. 145—146°), and a 
solid thiocarbimide (m. p. 44—45°, b. p. 249—250°). 

13 chloraniline yields a thiocarbamide (m. p. 121—122°), and a 
liquid thiocarbimide (b. p. 249—250°). 

1:4 chloraniline yields a thiocarbamide (m. p. 168°), and a solid 
thiocarbimide (m. p. 44°5°, b. p. 249—250°). 


None of these chlorophenylthiocarbimides exhibit the same properties 
as that prepared from phenylthiocarbimide (loc. cit.). The chlorine 
in this compound may be replaced by hydrogen, e.g., when it is treated 
with tin and hydrochloric acid or hydriodic acid and phosphorus, and 
thus a new base is obtained isomeric with phenylthiocarbimide and 
phenylthiocyanate. 

This base, C;H;NS, is a liquid heavier than water, in which it is 
scarcely soluble; alcohol aud carbon bisulphide dissolve it easily. It 
has a burning taste, and an odour resembling that of the pyridine 
bases. It boils at 230°. It forms salts, and its hydrochloride yields a 
crystalline, sparingly soluble platinochloride, [C;H;NS.HC1),PtCh, and 
an aurochloride, C;H;NS.HC1.AuCl,, also double salts with tin and mer- 
curic chlorides. Moreover, this base differs from phenylthiocarbimide, 
insomuch as the sulphur is not removed by alkalis or by lead. It 
forms addition-products with bromine and with methyl iodide; the 
latter crystallises in needles melting at 210°, and having the formula 
C;H;NS.Mef. The base, treated with phosphorus pentachloride, yields 
the original chlorophenylthiocarbimide. 
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Phenyl-phenylthiocarbimide, C;H,(C,;H;)NS.—This body is obtained 
in small quantities when phenylthiocarbimide is heated with benzoic 
chloride at 250—300°, thus: C;,H;NS + PhCOCl = C,H,PhNS + 
CHOCI. It crystallises from alcohol in beautiful needles having the 
odour of roses and geraniums. This body is identical with that ob- 
tained by the action of sulphur on phenylbenzamide (this vol., p. 386). 

The new base, C;H;NS, when fused with alkalis is resolved into 
formic acid and amidophenyl mercaptan, and further it may be pre- 
pared by heating these two compounds together. Therefore it is 


methenylamidophenyl mercaptan, CoH, SCH. 
\ g/ 


The author has prepared the amido-mercaptans from the 1 . 2,1. 3, 
and 1 . 4 nitrobenzenesulphonic acids described by Limpricht (Anna- 
len, 177, 60). 

1.2 C,H,(NO,).SO;H gave an amide, Cs,H,.(NO2).SO,;NH2,m.p. 188°, 
which on reduction gave an amido-mercaptan. Similarly 1 . 3- 
C.H,(NO,).SO,;H yielded an amide, m. p. 164°, and finally 1. 4- 
C;H,(NO)..SO3H gave an amide, m. p. 131°, from both of which amides 
mercaptans were obtained by reduction. The mercaptans from 1 . 3 
and 1 . 4 nitrosnlphonic acids are not acted on by acids or by acid chlo- 
rides, whereas the 1 . 2 mercaptan when heated with formic acid yields 
the base C;H;NS. Thus the constitution of this base being repre- 
sented by the above formula, those of the chloro-, hydroxy-, and 
amido-derivatives are as follows :-— 


N N N 
NN f ™ ’- * 
CHK oc. CHK C.OH. CHK SO.NE:. 


And the formation of the chloro-derivative from the thiocarbimide 
may be represented thus :— 


Ny 
C.H;.N:C:S + Cl, = C,H;.N:CCLSCI = OH Dol + HCl. 
S 


The following homologues of methenylamidophenyl mercaptan have 
been prepared :— 

Ethenylamidophenyl mercaptan, CsH;NS, is obtained by the action of 
acetic anhydride on the amidomercaptan. It resembles the methenyl 
compound in its properties, and boils at 238°. The platinochloride, 
(CsH,NS.HCl1).PtCl, forms yellow needles. 

Propenylamidophenyl mercaptan, CsH,NS, obtained from the amido- 
mercaptan and propionic chloride. It is a colourless heavy liquid, 
boiling at 252°. Its platinochloride forms large prisms. 

Pentenylamidophenyl mercaptan, CyHi NS, is obtained from the 
amidomercaptan and valeric chloride. It has less marked basic 
properties than the lower homologues ; its platinochloride is obtained 
as a crystalline precipitate by treating the alcohol solution with 
hydrochloric acid and platinum chloride. y. ©. Be 


Some Azo-derivatives. By F. Sreppins (Ber., 13, 43—44).— 
Azobenzenetrinitro-oxybenzene, CgH;.N2.CsH(NO,);.0H, is obtained by 
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treating an alcoholic solution of picric acid with diazobenzene nitrate. 
It is an unstable compound, crystallises in long brown prismatic 
needles, having metallic lustre; when heated to 70° it explodes. It 
is insoluble in cold water, slightly soluble in hot water, and easily in 
alcohol. It dyes silk and wool orange-yellow. 

Azobenzenepyrogallol, CsHs.N2.CsH.(OH )s, is obtained by treating an 
alkaline solution of pyrogallol with diazobenzene nitrate. When 
crystallised from glacial acetic acid, it forms small red needles, inso- 
luble in water, but easily soluble in alcohol and in nitrobenzene. 
It also dyes silk and wool orange-yellow. Fm 


Dye-stuffs of the Rosaniline Group. By E. and O. Fiscuer 
(Ber., 12, 2344—2353).—In a previous communication (7bid., 800), 
the authors described a green dye-stuff obtained from paranitro- 
benzoic chloride and dimethylaniline; this they considered to be the 
paranitro-derivative of malachite green. By reduction with zinc-dust 
and acetic acid, this body gives a violet dye-stuff very similar to the 
violet derivatives of rosaniline. On further reduction, a leuco-base is 
obtained, which appears to be a methylated leuco-aniline. This on 
oxidation yields a violet-red dye, and by heating with methyl iodide 
gives an ammonium base as a final product identical with the com- 
pound obtained from paraleucaniline in a similar way. The final 
methylated product of ordinary leucaniline is a nono-, and not an 
octo-methylated compound, as stated by Hofmann and Girard (ibid., 
2, 448). 

Nonomethylated paraleucaniline, C,,Hi;3Me,(MelI)2, crystallises from 
hot water in colourless needles, and possesses properties similar to 
those of its homologue. On heating the iodide, it loses methyl iodide, 
and is partially converted into methyl violet. These properties are 
also exhibited by the body obtained from the leuco-base of paranitro- 
bitter almond oil green by heating with methyl iodide and methyl 
alcohol at 100—110°. 

The ammonium iodides of both compounds when heated quickly in 
capillary tubes assume a feeble blue colour, and melt with evolution 
of gas at 185° toa dark violet-blue liquid. They are therefore iden- 
tical, and the relative position of the three nitrogen groups in the 
green nitro-compound is the same as in pararosaniline, and further, it 
is very probable that the two amido-groups have the same position as 
in malachite green, there being in fact no essential difference between 
the constitution of the two bodies. Their direct conversion by reduc- 
tion into a violet methylated rosaniline derivative shows that the 
whole class of dye-stuffs derived from bitter almond oil green has a 
constitution similar to that of rosaniline. 

From considerations for which the original paper must be consulted, 
it appears that the colour-forming group in all the basic derivatives of 
triphenyl carbinol is essentially the same. 

In regard to the cause of the difference in colour of methyl-violet 
and methyl-green, the following conclusions are drawn:—Since the 
colour of the paranitro-benzaldehyde green is not essentially different 
from that of benzaldehyde oil green, it would seem that the colour is 
independent of the nitro-group; but when the latter becomes an 
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amido-group, the green changes to reddish-violet. The two methylated 
amido-groups in benzaldehyde green are therefore the cause of the 
greeit colour, and these, when in combination with a third amido- 
group present in the para-position, give a red. When, however, this 
third amido-greup is destroyed, the green colour is reproduced, as is 
the case when the third amido-group is changed into a quarternary 
ammonium-group, which, like the nitro-group, is without influence on 
the colour, but increases the solubility of the dye-stuff. 

Hofmann’s (ibid., 7, 364) tri-iodomethylated trimethylrosaniline is 
totally different from methyl-green. T. C. 


Safranine. By R. BinpscuepieER (Ber., 13, 207—208).—Safranine 
is best prepared by the action of potassium chromate on a dilute boil- 
ing solution of paradiamidotoluene hydrochloride (1 mol.) and ortho- 
or para-toluidine hydrochloride (2 mols.). On neutralising the liquid 
with sodium carbonate, the safranine remains in solution. <A similar 
colouring matter is produced by oxidising a mixture of dimethy]l- 
phenyldiamine (1 mol.) and aniline hydrochloride (2 mols.). The 
alcoholic solution which is strongly fluorescent dyes silk bright red. 

By oxidising a cold dilute hydrochloric acid solution of dimethy]- 
phenylenediamine (1 mol.) and dimethylaniline (2 mols.) in presence 
of zinc chloride, beautiful crystals are produced, having a cuprous 
or green lustre. The aqueous solution has an intense green colour; 
when heated with aniline hydrochloride, it yields a reddish-violet 
fluorescent liquid. W. C. W. 


Colouring Matters from Furfuraldehyde. By H. Scuirr 
(Annalen, 201, 355—369).—Furfuraldehyde combines with 2 mole- 
cules of diphenylamine at 150° to form an oily liquid, which solidifies 
at 0° to a crystalline mass. With hydrochloric acid this substance 
yields a bronze-coloured compound, which dissolves in alcohol, forming 
a deep-red coloured solution. The hydrochloride is unstable, and cannot 
be purified by recrystallisation. 

When an alcoholic solution of metanitraniline and furfuraldehyde is 
gently warmed, the compound C,H,(N9,).NH,.C;H,O, separates out 
as a chrome-yellow crystalline crust. The hydrochloride of this base 
crystallises in small plates, having a metallic lustre. The deep car- 
mine colour of the alcoholic solution is destroyed by strong hydro- 
chloric acid. 

Hydroxyfurfuraniline is deposited in pale yellow prisms, when 
aqueous solutions of furfuraldehyde and paramidophenol are mixed 
together, C.H,(OH).NH, + C;H,0, = H,.O + C,H, (OH)N.C;H,0. 

The crystals are soluble in alcohol; they melt at 180°, undergoing 
decomposition. The hydrochloride could not be obtained by direct 
union of the base with hydrochloride acid, but it may be easily pre- 
pared by evaporating at 60°, an alcoholic solution of the base con- 
taining a small quantity of ammonium chloride. It forms a beetle- 
green crystalline mass, sparingly soluble in water, but dissolving freely 
in alcohol, producing a red solution. 

Difurfurotolylenediamine, C;H.N2(CsH;O).2, prepared by adding fur- 
furaldehyde to an alcoholic solution of metatolylenediamine, crys- 
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tallises in orange-coloured needles, which decompose at 120° without 
melting. The carmine-coloured hydrochloride is soluble in alcohol 
and in water, but is decomposed by a large excess of the latter solvent. 
The platinochloride has the composition, H,PtCl,.C;HiN2.2C;H,O.. 
The preparation of furfurobenzidine (CsHiN)2(CsH,O). resembles that 
of the preceding base. It forms pale yellow needles, which are only 
sparingly soluble in water and in cold alcohol, but dissolve freely in 
benzene. The salts of furfurobenzidine are very unstable; they form 
carmine-coloured alcoholic solutions. The hydrochloride has the com- 
position C,2.H,,.N2.2C;H,0..2HCI. 

Furfuramidohenzoie acid, Cs5H;(NH:)COOH C;H,O,, is deposited in 
dichroic needle-shaped crystals, when furfuraldehyde is added to an 
aqueous solution of amidobenzoic acid. The compound is soluble in 
alcohol, forming a red solution. It has neither acid nor basic pro- 
perties. If in the preceding reaction a salt of amidobenzoic acid is 
used instead of the free acid, no coloured derivative is obtained until 
hydrochloric acid is added to the mixture. 

Amidocinnamic and the amidosalicylic acids also yield crystalline 
compounds with furfuraldehyde. W. C. W. 


Nitration of Metachlorosalicylic Acid. By E. F. Smirn and 
G. K. Peirce (Ber., 13, 34—36).—By the nitration of metachloro- 
salicylic acid, metachloronitrosalicylic acid and two isomeric d/nitro- 
chlorophenols were obtained. The two phenols were separated by 
means of their potassium salts, the less soluble one proving to be the 
a-monochlorodinitrophenol described by Faust and Saame. The 
isomeride of this phenol crystallises in orange needles (m. p. 78—80°, 
and solidifying at 25°). Its potassium salt: crystallises in orange- 
coloured needles, containing 14 mol. of water, and is easily soluble in 
water. The silver salt of the a-derivative forms long red needles, 
whilst that of the isomeride forms bronze, lustrous needles. 

The nitrochlorosalicylic acid crystallises in needles (m. p. 162—163°), 
and is identical with metachloronitrosalicylic acid described by Hiibner. 
The potassium salt, CsH.Cl(NO.)(OH).COOK, forms yellow needles, 
having a bitter taste; is easily soluble in water. The barium salt 
[CsH.Cl(NO,)(OH),COO}.Ba forms orange-red needles sparingly 
soluble in water. The ethyl salt, CsH,Cl(NO.)(OH).COOEKt, crys- 
tallises in colourless needles, melting at 89°; from it the amide, 
C.H.Cl(NO,)(OH).CONH), has been obtained; it is easily soluble in 
alcohol, but sparingly in water (m. p. 199°). 

a-Monochlorodinitrophenolaniline, CsH.Cl(NO,).OH:.C;H;.NH2, is 
obtained by mixing the phenol with aniline, when a deep-red solu- 
tion is formed. By evaporation, it is obtained in hard yellow crystals 
which are easily soluble in hot water, and melt at 137°. It is resolved 
into its constituents by continued boiling with water. y. &. B. 


Action of Phenols on Halogen-derivatives of Fatty Acids. By 
L. Saarpacn (J. pr. Chem. [2], 21, 15]—171).—The reaction of phenol 
with monochloracetic acid, yielding phenoxyacetic acid, was regarded 
by Heintz, who first studied it (Pogg. Ann., 109, 489), as typical of 


ORGANIC CHEMISTRY. 393 


the whole series of possible homologous reactions. The investigation 
of certain of these forms the subject of this communication. 

Phenol and a-Monochloropropionic Acid.—These bodies, in the form 
of their sodium compounds, react in the cold with formation of 
phenoxypropionic acid (m. p. 112°5°), thus :— 


CMeHCl.COONa + Ph.ONa = NaCl + CMeH(PhO).COONa. 


This acid is freely soluble in alcohol, ether, and in hot water ; slightly 
soluble in cold water. It is volatilised by steam. The aqueous solu- 
tion gives a yellowish precipitate with ferric chloride. The sodium 
salt, the product of the above reaction, crystallises on evaporation of 
its aqueous solution in concentric groups of needles; the potassiwm 
salt also in long needles containing 14 mol. H,O. Lthyl phenoxy- 
propionate, CMeH(OPh).COOEt, is easily prepared by passing hydro- 
chloric acid gas into the alcoholic solution of the acid kept boiling on 
the water-bath. It is a colourless liquid of sp. gr. 1:360 at 17°5°; it 
boils undecomposed at 243—244° ; it is volatilised by steam. In con- 
tact with aqueous ammonia it is decomposed, yielding the corresponding 
amide: 


CMeH(OPh).COOEt + NH, = EtOH + CMeH(OPh).CONF:. 


It is freely soluble in alcohol, ether, and hot water, crystullising 
from its solutions in needles (m. p. 130°). On adding bromine to the 
hot aqueous solution of phenoxypropionic acid, monobromphenoxy- 
propionic acid, CMeH(OC,H,Br).COOH, is formed. On _ recrys- 
tallising from dilute alcohol, it is obtained in long transparent needles 
(m. p. 105—106°), which are freely soluble in ether and alcohol: on 
the addition of water to its solution in the latter, the acid is separated. 
The acid is not decomposed by boiling with concentrated solution of 
soda. 

Eugenol and Monochloracetic Acid.—These bodies were heated toge- 
ther on the water-bath, and soda (sol. sp. gr. 1°34°) added, until the 
decomposition was complete. The reaction which occurs is expressed 
by the equation :— 


C,H,(OMe)(C;H;).0H + CH,Cl.COOH + 2NaOH = NaCl + 
2H,0 + C,H,(OMe) (C,H;).0.CH,.COONa. 


The new acid crystallises from its aqueous solution in long needles 
(m. p. 80—81°), which are easily soluble in ether and in alcohol. 

Thymol and Monochloracetic Acid.—The reaction which occurs is 
exactly analogous to the preceding. The thymoxyacetic acid formed, 
C,H;Me(PrO).CH2.COONa, is freely soluble in alcohol, ether, and hot 
water, and crystallises from its solution in long needles (m. p. 148°). 

Orcinol and Monochloracetic Acid.—The reaction between these bodies, 
which is equally smooth, takes place according to the equation :— 


C;H;Me(OH), + 2CH,Cl.COOH + 4NaOH = 2NaCl + 4H,0 + 
C,H;Me(O.CH2.COONa),. 


The acid is easily isolated, crystallising from its hot aqueous solu- 
tion in microscopic needles (m. p. 216—217°). Its analogy with the 
acid previously described suggests the name diorcoxydiacetic acid; 
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the term diocroxy- representing the hypothetic diatomic radicle, 


(c.tiMe{ 9) 


The normal sodium salt crystallises from its aqueous solution with 
3 mols. H,O. The calcium salt crystallises with 2 mols. H.O in thin 
plates. Hthyl diorcorydiacetate is prepared by passing hydrochloric 
acid gas into the hot alcoholic solution of the acid. It is freely 
soluble in alcohol and ether, crystallising from these solutions in 
needles (m. p. 107°); on the addition of water, it separates as an oil. 
In contact with aqueous ammonia, it is converted into the corresponding 
amide. 

Two isomeric mononitrodiorcoxydiacetic acids are formed when the 
acid is added slowly to warm concentrated nitric acid; one of these 
is separated as a red powder on diluting the solution; the second is 
obtained in the form of colourless monoclinic prisms by evaporating 
the filtrate from the first, allowing to crystallise, and recrystallising 
from alcoholic solution, 

Phenol and Dibromosuccinic Acid.—The mutual reaction of these 
bodies was investigated ; but the results obtained were not of a definite 
character. C. F. C. 

Condensation-products of Gallic Acid. By J. Osmr and F. 
Bocxer (Wien. Akad. Ber., 79 [2], 148—155).—By mixing gradually 
and with certain precautions a solution of potassium permanganate 
with one of gallic acid containing sulphuric acid, the authors obtained 
a yellow substance, which in a pure state formed minute acicular crys- 
tals. Its composition agreed with the formula C,,H,.O,, and when 
heated with zinc powder in hydrogen, it yielded a hydrocarbon cor- 
responding with the formula C,H, and identical with that which 
Rembold obtained by a similar reduction of ellagic acid (Ber., 1875, 
1494), and proposed to designate by the name of ellagene. The 
authors consider, therefore, that their new substance is not to be 
ranked in the series of condensation-products of rufigallic acid, but 
belongs to the ellagic acid series, its relation to ellagic acid, Cy,H¢Og, 
being that of a reduction-product to an oxidation-product. 

R. R. 

Sulphonic Acids from Isomeric Nitramido- and Diamido- 
benzenes.. By J. Post and E. Harprune (Ber., 13, 38—41).— 
Orthonitramidobenzene-sulphonic acid, prepared from orthonitraniline by 
the action of fuming sulphuric acid, is easily soluble in alcohol and water. 
The barium salt, [CeH;(NO.).NH.SO;],Ba.23H,0, forms dark yellow 
brittle needles. The calciwm salt, [CsH;.(NO.).NH,SO; ],Ca.24H,0, 
is soluble in 4—6 times its weight of boiling water ; it crystallises in 
bright yellow needles. The potassium salt crystallises with 1 mol. of 
water in dark yellow short needles which are more soluble than the 
above. 

Orthodiamidobenzene-sulphonic acid is obtained by the reduction of 
the nitramido-acid; it forms rose-coloured needles. Its bariwm salt, 
[C.H;(NH:).NH.SO;].Ba5}H,0, is very soluble in water; crystallises 
in thin, light brown leaflets. It is precipitated from its aqueous solu- 
tions by alcohol in the form of brittle, bright brown needles. The 
calcium salt, [CsH;(NH,).NH,SO;],Ca,3H;0, is also easily soluble in 
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water. The orthodiamidobenzene-sulphonic acid, prepared from ortho- 
diamidobenzene, is identical with the above, showing that the sul- 
phoxy-group replaces the same atom of hydrogen in the aromatic 
nucleus, whether there be a nitro- and an amido-group present, or two 
amido-groups. 

Metanitramidobenzene-sulphonic acid is prepared by heating meta- 
nitraniline with fuming sulphuric acid in sealed tubes at 175°. The 
free acid prepared from its barium salt crystallises in large yellow 
brown prisms. The barium salt, [C;,H;(NO,).NH,SO;].Ba.2H.0, is 
soluble in 6—8 times its weight of hot water, crystallises in dark 
brown needles. By slow evaporation of its aqueous solutions, it is 
obtained in tables. The calcium salt, [C>H;(NO2).NH.,SO;],Ca.4H,0, is 
easily soluble in hot water, from which it crystallises in small, dark 
yellow needles. 

Metadiamidobenzene-sulphonic acid, prepared by the reduction of the 
metanitroamido acid, has been obtained in two dimorphous modifica- 
tions. Its barium salt, [C.H3(NH.).NH,SO;]|.Ba.6H.0, is easily 
soluble in water, less soluble in alcohol and water; it crystallises in 
brown prisms. The calcium salt, [C,H;(NH,).NH.SO,].Ca.5$H,0, 
crystallises from a mixture of alcohol and water in colourless, compact 
prisms, which are very soluble in water. 

The metadiamidobenzene-sulphonic acid, prepared from meta- 
diamidobenzene, is identical with that obtained from metanitramido- 
benzene sulphonic acid, as was the case with the orthodiamidobenzene 


sulphonic acids. P. P. B. 


Synthesis of Methylketole, an Isomeride of Skatole. By 
A. Banyer and O. R. Jackson (Ber., 13, 187—189).—Methylketole, 


CH, 
CH YCMe, is formed by treating the nitro-derivative of the 
N 


methylketone of phenylacetic acid (Ber., 3, 198) with ammonia and 
zinc-dust, at a temperature just below the boiling point of the mix- 
ture. When the product is distilled in a current of steam, the methyl- 
ketole crystallises from the distillate in colourless plates or needles, 
which have a strong odour, resembling that of indole. 

The crystals melt at 59°, and distil without decomposition at a 
higher temperature. They are soluble in hot water and in cold hydro- 
chloric acid. The acid solution yields a crystalline platinochloride, 
and a deposit of yellowish-red needles with picric acid. With nitrous 
acid a yellowish, and with bleaching powder a fugitive blue, coloration 
is produced. W. C. W. 


Monophenylboron Chloride. The Quantivalence of Boron. 
By A. Micnaztis and P. Becker (Ber., 13, 58—61). —Monophenylboron 
chloride is prepared by the action of mercury diphenyl on boron chloride 
at 180—200°, the following reaction taking place, Hg(C,H;).+2BCl, 
= 2C,H;BCl, + HgCl.. It is a colourless liquid, becoming red on 
exposure to the air; it boils at 175°: like boron chloride, it fumes in 
the air, and decomposes with a hissing noise when treated with water. 
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By this action monophenylhoric acid is produced, which crystallises 
from water in needles. Chlorine is not absorbed by monophenylboron 
chloride at the ordinary temperature, but a small quantity of the 
chloride is decomposed as follows: C;H;BCl, + Cl, = CsH;Cl + BOl,. 
If monophenylboron chloride be placed in a freezing mixture, it soli- 
difies, and in this state absorbs chlorine, becoming at the same time 
liquid, owing to the formation of a tetrachloride, C;H;BCl, which 
when removed from the freezing mixture decomposes, forming boron 
chloride and chlorobenzene, thus: CsH;BCl, = C,H,;Cl + BCl;. At 
the same time a portion decomposes into the monophenylboron chloride 
and chlorine, thus: C,H;BC], = C,H;BCl, + Ch. 

The formation of this tetrachloride and its decomposition, the 
authors regard as evidence of the quinquivalence of boron. 
. . &. 

Aromatic Arsenic Compounds. By W. La Coste and A. 
MicuatLis (Annalen, 201, 189—261).—After referring to the re- 
searches of Bunsen (Annalen, 24, 271; 31,175; 37,1; 42, 25; 46, 
1), Dumas (tbid., 2'7, 148), Cahours and Riche (Compt. rend., 36, 
1001; 39, 541; 49, 87, and 50, 1002), Landolt (Annalen, 89, 301; 
92, 365), Wohler (ibid., 103, 375), Hofmann (ihid., 103, 357, and 
Supplement, 1, 306), and Baeyer (cbid., 105, 265), on the organic 
arsenic compounds, the authors give an account of the mono-, di-, and 
tri-phenyl- and of the mono-tolylarsinic derivatives. Most of these 
bodies have been previously described (Ber., 8, 1316; 9, 1566; 10, 
622; 11, 1883, and this Journal, 1876 [i], 610; 1877 [i], 311; [ii], 
452; 1879, Abstracts, 161). 

Monophenylarsinic acid, PhAsO(OH),, is soluble in aqueous ammo- 
nia, potash, soda, and baryta-water. 

When a concentrated solution of the ammonium salt is allowed to 
stand over sulphuric acid, it slowly deposits transparent needle-shaped 
_and prismatic crystals, which lose ammonia and effloresce on exposure 
to the air. The potassium salt, PhAsO(OH).OK is very hygroscopic, 
and has not been obtained in the crystalline state. The barium salt 
(PhAsO;H).Ba forms anhydrous needle-shaped crystals, which are 
less soluble in hot than in cold water. Monophenylarsinic acid forms 
two calcium salts; the acid salt, (PhAsO;H).Ca, prepared by adding 
ammonia to a boiling concentrated solution of calcium chloride and 
phenylarsinic acid, until the mixture is but slightly acid, is sparingly 
soluble in hot water. By recrystallisation from hot dilute hydrochloric 
acid, the salt is obtained in colourless needles. The neutral calcium 
salt, PhAsO,Ca + 2H,0O, is deposited in clusters of needle-shaped 

crystals, when a layer of ammonia is cautiously poured on a dilute 
mixture of calcium chloride and phenylarsinic acid. The copper and 
lead salts are insoluble in water. 

Diphenylarsenious chloride, Ph,AsCl, is prepared by the action of 
mercury-diphenyl on an excess of monophenylarsenious chloride ; the 
best yield is obtained when the temperature of the mixture is rapidly 
raised above 320°. The pure chloride is a pale yellow oil (b. p. 333°, 
sp. gr. 142231 at 15°) insoluble in water, but soluble in alcohol, ether, 
and benzene. It combines directly with chlorine and bromine to form 
solid addition products. It is attacked by zinc at 100° with the pro- 
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duction of a small quantity of a crystalline compound (m. p. 154°), 
which dissolves freely in benzene. 

Diphenylarsinic acid, Ph,AsO,H, is deposited from an aqueous solu- 
tion in needles and from an alcoholic solution in prisms (m. p. 174°). 
The acid resists the action of oxidising agents. 

The ammonium salt separates from a concentrated solution in 
feathery crystals which rapidly lose ammonia at the ordinary tempera- 
ture. The sodium salt, Ph,AsO.Na is very hygroscopic. 

The barium salt (Ph,AsO,).Ba forms a gum-like mass soluble in 
water and alcohol, the calcium salt is deposited in woolly needles on 
the addition of ether to its solution in alcohol. 

The lead salt is sparingly soluble in boiling water; anhydrous silky 
crystals are deposited from the solution on cooling. The copper salt 
is insoluble in water. 

Triphenylarsine, AsPh3, is most easily prepared by the decomposi- 
tion of the monophenylarsenious oxide, 3PhAsO = AsPh; + As,Qs. 
The mixture of mono- and di-phenylarsenious chlorides obtained by the 
action of arsenious chloride on benzene is converted into oxide by 
boiling with sodium carbonate. The oxide is heated at 180° for some 
time and then slowly distilled until the temperature reaches 360°, the 
residue in the retort is dissolved in alcohol and treated with animal 
charcoal. On evaporating the solution, triphenylarsine crystallises 
in transparent colourless plates (m. p. 58°). The crystals are insoluble 
in water and in hydrochloric acid, but dissolve freely in benzene and 
ether. Triphenylarsine is not attacked by ethyl iodide, but it com- 
bines directly with sulphur to form Ph,AsS. The sulphide is best 
prepared by boiling triphenylarsenious dichloride with yellow ammo- 
nium sulphide; the mixture is acidified with hydrochloric acid, and 
on recrystallising the precipitate from alcohol the sulphide is ob- 
tained in silky needles (m. p. 162°). 

The monotolylarsenious oxides, C;H,Me.AsO, are prepared by boiling 
the ortho- and para-tolylarsenious chlorides with aconcentrated solution 
of sodium carbonate. The resinous product is extracted with hot 
water and dissolved in alcohol; on evaporating the alcoholic solution 
to dryness and washing the residue with cold ether, the tolylarsenious 
oxide remains as a white powder. The ortho-compound melts at 145°, 
and at a high temperature decomposes into arsenious oxide and a 
resinous mass, probably orthotritolylarsine. The para-compound 
melts at 156°, and at a higher temperature splits up into arsenious 
oxide and a substance crystallising in plates (m. p. 130°), probably 
para-tritolylarsine. The oxides combine directly with chlorine and 
bromine to form tolylarsenious oxychlorides, CsH,Me.AsOCl,, and oxy- 
bromides, C;H,Me.AsOBry. 

The monotolylarsinic acids, C;H;.AsO;H2, produced by the action of 
water on the oxy- and tetra-chlorides, crystallise in needles or prisms, 
which are soluble in water and alcohol, but are insoluble’in ether. 
The orthotolylarsinic acid is converted into the anhydride by being 
heated at its melting point (159°) for some hours. This acid forms an 
amorphous silver salt, C;H;.AsO,;Ag,. The barium salt (C;H;.AsO;H),Ba 
does not form well defined crystals. When ammonia is added to a 
cold solution of calcium chloride and orthotolylarsinic acid, no change 
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takes place, but on heating the mixture a crystalline precipitate of 
(C,;H;.AsO;)Ca is deposited. The para-acid passes into the anhydride 
at 113°, and may be heated to 300° without melting. It forms a non- 
crystalline potassium salt; the silver salt becomes crystalline when 
boiled with dilute alcohol. The barium salt, (C;H;.AsO;H).Ba, is de- 
posited from an aqueous solution in anhydrous needles. The calcium 
salt, (C;H;.AsO,;H).Ca, is obtained in anhydrous plates on the addition 
of ammonia to a hot mixture of calcium chloride and paratolylarsinic 
acid. The copper and lead salts are insoluble in water. 
ww. G. W. 


Acridine. By C. Grape and H. Caro (Ber., 13, 99—103).—By 
the oxidation of acridine with potassium permanganate solution, care 
being taken to avoid the presence at any time of an excess of the 
latter, the authors have obtained an acid which they term acridinic 
acid. It separates from hot saturated aqueous solutions in thin long 
needles of the composition C,,H;NO, + 2H,0. It is sparingly soluble 
in cold water, more easily in hot. When warmed with water in quan- 
tities insufficient to dissolve it, the needle-shaped crystals form brown 
tables, which contain 1 mol. of water of crystallisation. At 120— 
130° acridinic acid loses both molecules of water of crystallisation and 
also carbonic anhydride, forming a monobasic acid, C,H,NO,. 
Acridinic acid is dibasic, it crystallises from hydrochloric acid and 
platinum chloride as the free acid. When distilled with slaked lime, 
it yields quinoline as chief product: hence acridinic acid is quinoline- 
dicarboxylic acid, C,H;N(COOH), + 2H,0. 

Acridinic acid at 120—130° is resolved into carbonic anhydride and 
quinolinecarboxylic acid, C;H;NO,, which crystallises in small ill- 
defined tables ; it melts at 275°, is easily soluble in alcohol, soluble in 
hot water, but enly sparingly in the cold. It forms salts with acids 
and bases, and yields quinoline on distillation. 

The silver salt, C)H;N.COOAg, crystallises in small colourless 
prisms, very sparingly soluble in cold, more easily in hot water. 

Its copper salt, (CsH,N.COO),.Cu, forms a greenish-blue precipitate. 

The platinochloride (CyH;NO..HCl)2PtCl, crystallises from water, 
in which it is easily soluble, in reddish-yellow tables. The properties 
of this acid show it to be different from Weidel’s cinchoninic acid 
(Annaien, 173, 84). 

From the above, it is seen that acridine is a quinoline derivative, 
and for it the authors propose the following constitutional formula— 


- 


Acridine is attacked by the long-continued action of chromic and 
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acetic acids; the same product being obtained if a solution of acridine 
in glacial acetic acid be treated with potassium permanganate. The 
product has neither basic nor acid properties, and the authors regard it 
as a ketone having the composition C,,H;NO. It crystallises from 
acetic acid in yellow needles; it does not melt at 320°, but sublimes. 
It is soluble in acids and alkalis, dissolving in concentrated sulphuric 
acid with a yellow colour. Je eS 


The «- and 8-Positions in Naphthalene. By F. Reverpin and 
E. Nottine (Ber., 13, 36—38).—In support of the present view that 
the a- and @-positions in naphthalene are the following— 


af'YNe 


WE 


the authors advance the following argument. 

Beilstein and Kurbatow (Ber., 12, 688) have shown that by the 
oxidation of a-nitronaphthalene, a nitrophthalic acid is obtained, melt- 
ing at 212°. According to theory, two such acids can exist, viz. : 

(NO,: COOH: COOH] = [1: 2:3] or [1:3:5]. 

O. Miller (Ber., 9, 1191) has prepared a nitrophthalic acid melting 
at 165°, which he shows to correspond with the oxyphthalic acid of 
Baeyer. Further, Schall (Ber.,12, 816) has shown that this oxy- 
phthalic acid has the constitution : [OH : COOH: COOH] = [1:3: 5]. 

Hence the nitrophthalic acid, m. p. 165°, has the constitutional 
formula [1: 3:5], whilst the acid melting at 225° corresponds with 
the formula [1: 2:3], and as this corresponds with «-nitrophthalene, 
the -position is adjacent to the carbon atom common to the two 


nuclei. P. P. B. 


Diphenyldiimidonaphthol. By B. Gézs (Ber., 13, 123—125). 
Diphenyldiimidonaphthol, CyH;(NPh.).OH, is prepared by heating a 
mixture of equal parts of aniline and diimidonaphthol hydrochloride, 
until the evolution of ammonia ceases. The excess of aniline is re- 
moved from the crude product by distillation in a current of steam ; 
the residue is extracted with boiling water and then purified by re- 
crystallisation from alcohol and treatment with animal charcoal. Pure 
diphenyldiimidonaphthol crystallises in red needles which dissolve 
freely in benzene and ether, but are sparingly soluble in alcohol. The 
crystals melt at 182°, and can be sublimed without undergoing decom- 
position. The platinochloride crystallises in brown plates insoluble in 
water but soluble in alcohol. 

Similar compounds are obtained by the action of ortho- and para- 
toluidine on diimidoneyhthol hydrochloride. W. C. W. 


The Third Anthracenecarboxylic Acid. By C. Lieszrmann 
and A. Biscuor (Ber., 13, 47—50).—Of the three anthracenecarboxylic 
acids two have been prepared, one from anthracene and carbonic 
chloride (Graebe and Liebermann), the second from an anthracene- 
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sulphonic acid by distillation with potassium ferrocyanide (Lieber- 
mann and v. Rath). The third acid has been obtained from an 
anthracenesulphonic acid obtained by the reduction of a commercial 
anthraquinonesulphonic acid with hydriodic acid. The anthracene- 
sulphonic acid so obtained was distilled with potassium ferrocyanide, 
and the resulting nitrile saponified by means of alcoholic potash. The 
acid is obtained as a flocculent precipitate by acidifying the solution 
of the potassium salt; it consists of a mixture of two isomerides, 
which were separated by means of the different solubilities of their 
barium salts. 

The acid from the soluble barium salt is identical with that prepared 
by Liebermann and v. Rath; the acid from the insoluble barium salt 
forms the greater portion of the mixture. This new anthracene- 
carboxylic acid has a brownish colour, is less soluble in alcohol and 
glacial acetic acid than the isomeride; it sublimes in leaflets and 
needles, and melts at about 280° without decomposition. 

The sodium salt, C\yHy.COONa, is soluble in cold water, but is pre- 
cipitated in spangles by boiling; its aqueous solutions are fluorescent. 

The ammonium salt loses ammonia on evaporation, its solutions 
yield flocculent precipitates with barium chloride, ferric chloride, 
lead acetate, and copper acetate. The barium salt is slightly soluble 
in hot water. 

The ethyl salt, CyH,.COOEt, is easily soluble in alcohol, melts at 
134°, and distils without decomposition. 

This new anthracenecarboxylic acid, like the one described by Lie- 
bermann and v. Rath, yields an anthraquinonecarboxylic acid, 
.CyH;0,COOH, on oxidation. It crystallises from glacial acetic acid 
in long, light yellow needles, melting at 285°, like its isomeride, from 
which it is distinguished by the insolubility of its barium salt. The 
solution of its alkaline salts do not fluoresce. With zinc-dust and 
soda, it yields the characteristic red coloration, distinguishing all un- 
coloured anthraquinone derivatives from those of anthracene. 

The authors conclude that the carboxyl group in the new anthra- 
cenecarboxylic acid occupies the same position as the hydroxyl in 
oxyanthraquinone. Since the sulphonic acid from which it was pre- 
pared yields chiefly oxyanthraquinone on fusion with potash, the for- 
mation of the second carboxylic acid is probably due to the presence 
of a sulphonic acid which yields erythroxyanthraquinone on fusion with 
potash. The sulphonic acid used in this investigation is the one pre- 
pared for the manufacture of alizarin. P. P. B. 


Fluoranthene, a New Hydrocarbon from Coal-tar. By R. 
Firtie and H. Lizpmann (Annalen, 200, 1—21).—The preparation of 
this hydrocarbon from the crude mixture of pyrene, fluoranthene, &., 
by crystallisation of their picrie acid compounds, is much facilitated 
by a previous fractional distillation under reduced pressure. Pure 
fluoranthene boils at 250—251° under 60 mm. pressure, at 217° under 


30 mm.; pure pyrene at 260° under 60 mm. The portion boiling 
between 240° and 250° under 60 mm. may be treated as already 
described (Annalen, 193, 142). The vapour-density of the hydro- 
carbon corresponds with the formula C;sHyo. 
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As previously mentioned, chromic mixture oxidises fluoranthene 
into diphenyleneketone-carboxylic acid and a quinone which is only 
produced in small quantity. By suitably moderating the reaction, the 
acid, quinone, and unaltered hydrocarbon are obtained together as an 
insoluble deposit. The acid may be extracted from the mixture by 
sodium carbonate, and on crystallising the residue from hot alcohol 
and washing the crystals with light petroleum to remove adhering 
hydrocarbon, a compound of the quinone with fluoranthene was ob- 
tained, C,;H,O. + 2C;sHio (m. p. 102°). Repeated crystallisation from 
alcohol resolves it partially into its constituents; hydrogen sodium 
sulphite decomposes it at once. The quinone crystallises in red needles 
(m. p. 188°). 

Treatment with chromic mixture converts this quinone completely, 
and apparently directly, into carbonic acid and water; it is not there- 
fore a product intermediate between the hydrocarbon and diphenylene- 
ketone-carboxylic acid, but may be formed along with the latter, 
which is exceedingly stable towards oxidants. In virtue of this 
stability, the acid may be readily obtained from the crude mixture 
of pyrene and fluoranthene. 100 grams of hydrocarbon are treated 
with 600 grams of dichromate and 1000 grams of sulphuric acid 
diluted with five times its volume of water, and the mixture slowly 
heated to boiling, avoiding too violent an action. From the powdered 
and washed deposit, the acid may be extracted by sodium carbonate, 
precipitated by hydrochloric acid, and boiled with barium carbonate 
and animal charcoal. From the solution thus obtained, hydrochloric 
acid precipitates it in a nearly pure state. 

Fuming nitric acid dissolves this acid on gentle heating, and on 
cooling deposits nitrodiphenyleneketone-carboxylic acid, C,,H;(NO.)Os, 
in long yellow needles, which may be purified by conversion into the 
barium salt. The nitro acid crystallises from alcohol in brilliant 
golden-yellow needles (m. p. 245—246°) which are insoluble in water, 
but dissolve in glacial acetic acid. Its barium salt was analysed. 

The conversion of diphenylene-ketone-carboxylic acid into isodi- 
phenic acid, and the various salts of the latter, have been already de- 
scribed. Analyses of the free acid are now given. Its methyl salt, 
C,,.Hs(COOMe). (m. p. 69°5°), and its ethyl salt (an uncrystallisable 
syrup) are obtained by the action of sulphuric acid on solutions of the 
acid in the corresponding alcohols. Isophenic acid is easily oxidised, 
yielding isophthalic acid in theoretical quantity, together with car- 
bonic acid and water. By this behaviour, it is distinguished from its 
isomeride diphenic acid, which yields only carbonic acid and water 
(Hummel, Annalen, 193, 130). Its general characters also distinguish 
it from its other isomeride diphenyl-dicarboxylic acid (Doebner, 
Annalen, 172, 117). 

When treated with nascent hydrogen (from sodium amalgam), di- 
phenylene-ketone-carboxylic acid passes into a carboxyl derivative of 

oH, 


SCH; which the authors 
C,H;—COOH’ 

name fluorenic acid (m. p. 245—246°). The new acid is scarcely 
soluble in boiling water, but easily in hot alcohol; it may be sublimed 


fluorene (diphenylene-methane), | 
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unchanged. Barium and calcium salts and a crystalline ethyl salt 
(m. p. 53°5°) were prepared. The acid yieids fluorene with the greatest 
ease when distilled with lime. Chromic mixture destroys it completely, 
but potassium permanganate in alkaline solution reconverts it into 
diphenylene-ketone-carboxylic acid. It is isomeric with Friedlander’s 
fluorene-carboxylic acid (Ber., 10, 537) obtained by reduction of di- 
phenylene glycollic acid. 

Isodiphenic acid decomposes so easily into diphenylene-ketone and 
carbonic anhydride, that one of its carboxyl-groups must be in the 
ortho-position with respect to the point of union of the two benzene 
nuclei; and since it yields isophthalic acid by oxidation, the second 
carboxyl-group must occupy the meta-position in the second nucleus. 
The latter position must also be assigned to the carboxyl-groups of the 
closely allied diphenylene-ketone-carboxylic and fluorenic acids. The 
constitution of fluoranthene having been previously ascertained 
(Annalen, 193, 142), the relationship of these bodies may be exhibited 
as follows :— 


O. \ 
CY “8 “Wn 


me. 
Lod L eoom q Joon = 


Fluoranthene. Diphenylene-ketone- = Fluorenic Isodiphenic 
carboxylic acid. acid. acid. 
Finally, the author points out the parallelism between the deriva- 
tives of diphenylmethane and fluorene :— 


C.H;.CH:.C;Hs (C,Hy.C,H,) : CH; 
Diphenylmethane. Diphenylenemethane. 


C,H,.CH(OH).C.H; (C,H,.C;H,) : CH.OH 
Benzhydrol. Fluoreny! alcohol. 


C,H;.CO.C.H; (C,Hy.CeH,) : CO 


Benzophenone. Diphenyleneketone. 


C.H;.CO.C,Hy.COOH [CsHs.C,H;(COOH) |] : CO 


Benzoylbenzoic acid. Diphenylene-ketone-carboxylic acid. 


C,H;.CH,.C,H,.cOOH [C.H,.C,H,(COOH)] : CH; 
Benzylbenzoic acid. Fluorenic acid. Ch. B 


Changes produced by Hydration and Dehydration in the 
Levorotary Terpene from French Turpentine Oil. By F. 
Frawitzsky (Ber., 12, 2354—2359).—Leevorotary terpene hydrate, 
CyHisV, is obtained by treating the rectified levorotary terpene 
from French turpentine oil with a mixture of 14 parts of alcohol 
(90 per cent.) and 4 part of sulphuric acid (sp. gr. 1°64°). After 
removal of the undissolved terpene the colourless solution is decom- 
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posed with water and fractionated in a current of steam, and finally dis- 
tilled, the portion boiling at 211—215° being collected. This terpene hy- 
drate boils at 218—221° (corr. bar. 766°3 mm.), and its action on polar- 
ised light is represented by a) = —51°7°. Its coefficient of expansion 
between 0 and 18° = — 0'00083, therefore [a]Jp = T°? = —56-2° 
(Sp. gr. at 0° 0°9339, and at 18° 0°9201.) It is insoluble in water, but 
dissolves in a mixture of alcohol and sulphuric acid, its optical activity 
being thereby diminished, and finally disappearing altogether; on dis- 
tillation, it undergoes slight decomposition, leaving an almost colourless 
residue. The dihydrochloride alone is obtained by saturating the above 
hydrate with gaseous hydrochloric acid, when the liquid assumes a 
violet-red colour and the dichlorhydrate separates out in crystals 
(m. p. 49°). The alcoholic solution of this compound is optically 
inactive. 

The application of the acetic anhydride reaction to levorotary ter- 
pene hydrate, although not conclusive, appears to show that the latter 
body coniains a hydroxyl-group. The more volatile portion of the 
product obtained by this reaction contains a new substance, viz., 
levorotary isoterpene, CH, (b. p. 179, corr.; bar. 762°6 mm.), which 
readily undergoes oxidation, so that after standing several days and 
being redistilled over sodium, it always yields a brown precipitate. It 
has a feeble odour, different from that of the terpene from turpentine 
oil. It dissolves in alcoholic sulphuric acid. The chief points of differ- 
ence between this substance and ordinary levorotary terpene are as 
follows :— 

Isoterpene. 
Boiling point : 179° 
[a ]p , — 61:0° 
Sp. gr. at 0° . 0°8639 
- 0°8486 
Coefficient of expansion 000096 000091 


On treatment with gaseous hydrochloric acid, the terpene of b. p. 
155° gives only the solid monochlorhydrate, the liquor remaining 
colourless, whereas the new terpene of b. p. 179° gives the crystalline 
dichlorhydrate, the liquid at the same time becoming red. The author 
considers that the presence of moisture plays an important part in the 
formation of the dihydrochloride, which is readily converted into 
terpene hydrate on treatment with water. In many respects levoro- 
tary isoterpene resembles the terpene from essence of elemi and that 
from oil of vitron, but the former has a larger levorotary power whilst 
the latter is dextrorotary. T. C. 


Compounds in Animal Tar. By H. Weer and G. L. 
Cramician (Ber., 13, 65—85).—II. The Non-basic Constitwents.—The 
material used in this investigation was obtained from bone-oil by shak- 
ing it up with dilute acid and then separated by distillation into the 
following fractions:—I. 98—150°; II. 150—220°; III. 220—360°. 
Each fraction was then boiled with solid potash until the evolution of 
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ammonia ceased, and was thus separated into potassium salts of fatty 
acids, an aqueous portion, and an oil consisting of hydrocarbons. 

I. The potassium salts of this fraction yielded the following acids:— 
Propionic, normal butyric, pentoic, and isocaproic acids. The aque- 
ous portion contained valeramide. The oil was further separated into 
two fractions, one boiling at 110—130°, and the other at 130—180°. 

The first yielded toluene, ethylbenzene, and pyrroline, which boils at 
126-2° (bar. 746°5 mm.) and not at 133°, as usually stated ; its sp. gr. 
is 0°9752 at 12°5°. The authors also confirm the observation of Ander- 
son as to the formation of pyrrol-red, but are unable to attribute to it 
a definite composition. 

The higher fraction yielded some pyrroline and three hydrocarbons : 
—Metadihydroethylbenzene, C)H,,, a colourless mobile liquid, of sweet 
ethereal odour, and boiling at 153°5° (bar. 748°7 mm.) ; on oxidation 
it forms isophthalic acid. Metadihydromethyleymene, CoH, a colour- 
less liquid, having an odour resembling that of turpentine, and boiling 
at 165°5° (bar. 748°8 mm.) ; oxidising agents convert it into isophthalic 
acid. It forms an addition compound with bromine, which, when 
heated in sealed tubes at 180° with aniline, yields an isomeride of 
cymene, boiling at 174—175°. The third hydrocarbon, which has also 
the composition C,H, boils at 172°5° (bar. 748°5 mm.), and yields 
isophthalic acid on oxidation. 

The fraction II, when similarly treated, yielded isocapric acid, 
phenol, two homologues of pyrroline, naphthalene, and a hydrocarbon, 
Ci His. 

Homopyrroline, CsH;MeNH, is a colourless liquid with an odour re- 
sembling that of chloroform, and boiling at 145°5° (bar. 742°8 mm.). 
Its properties are similar to'those of pyrroline, but it is attacked by 
acids less easily than the latter; it forms a white curdy precipitate with 
mercuric chloride. The acetyl derivative, O.HsMeN Ac, forms a crys- 
talline mass (m. p. 4—6°). 

Dimethylpyrroline, C§H,Me,NH, the second homologue of pyrroline, 
is an almost colourless liquid of a somewhat disagreeable odour 
(b. p. 164°, bar. 792 mm.). Its acetyl derivative, C,H,Me,N Ae, is 
@ viscous, ‘almost colourless liquid, slightly soluble in water, and 
remaining liquid at —20°. 

An isomeride of homopyrroline has been described by Bell (Ber., 9 
935, and 10, 1861) ; it is methylpyrroline, C,H,NMe. 

The hydrocarbon, C,,His, is a colourless, strongly refractive liquid 
(b. p. 182°). It does not combine with hydrochloric acid, and on 
oxidation yields a small quantity of isophthalic acid. A small quantity 
of an isomeride of this body has been also obtained from this fraction ; 
it boils at 202—203°. 

III. This fraction yielded chiefly palmitic ‘and stearic-acids. 

ee 

Conversion of Piperidine into Pyridine. By W. Kenics (Ber., 
12, 2341—2344).—On heating piperidine, C;H,,N, for several hours at 
300° with concentrated sulphuric acid, it is oxidised to pyridine. The 
same result is obtained, although not so readily, by heating an aqueous 
solution of prperidine with silver oxide. Hofmann (Ber., 12, 984.) has 
previously shown that a body having the composition of dibromoxy- 
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pyridine, C;H;BrNO, is obtained when piperidine hydrochloride is 
treated with an excess of bromine at 200—220°, but he was unable to 
prepare this compound directly from pyridine. These facts show that 
the alkaloid from pepper is a derivative of pyridine. The author con- 
siders that the oxidation of piperidine to pyridine is analogous to the 
behaviour of aromatic hydro-derivatives, in which the double attach- 
ments in the benzene ring are changed to single ones by addition of 
hydrogen, and which on oxidation lose these hydrogen atoms, and are 
again converted into compounds with double attachments. So far, 
however, it has not been possible, from want of material, to convert 
pyridine back into piperidine. The following formulz show the rela- 
tion between pyridine and piperidine :— 


H, 
Pyridine. Piperidine. 


Now, since piperine on boiling with potash gives piperidine and 
piperinic acid, it may be considered as piperonyl-piperidine, 


C;H,,.N.CO.C,,H,NO,, 


and is, therefore, analogous to the corresponding benzoyl-compound. 
As the constitution of the two radicles, C;H,N (vide supra), and 
CO.C,,H,NO, (Fittig), has already been determined, we know that of 
piperine, which is therefore the first alkaloid of which the constitution 
is known with comparative certainty. 

Experiments are in progress with the object of obtaining pyridine 
synthetically from the ethyl-allylamine isomeric with piperidine, by a 
reaction analogous to that by which quinoline has been obtained from 
allylaniline (Koenigs, Ber., 12, 453). T. C. 


Pyridinecarboxylic Acids. By S. Hoocrewrrrr and W. A. v. Dorp 
(Ber., 13, 61—65).—Pyridinetricarboxylic acid, obtained by oxidation 
of quinine (this Journal, 1879, Abst., 541) when heated at 185—190°, 
is resolved into carbonic anhydride and pyridinedicarbozylic acid. Pyri- 
dine-dicarboxylic acid crystallises from water in needles; it melts with 
decomposition at 250°; is sparingly soluble in alcohol, ether, and ben- 
zene; with ferrous sulphate it gives no coloration. The properties of 
this acid show that it is identical with the cinchomeronic acid described 
by Weidel and v. Schmidt (ibid., 1879, 947). The authors attribute to 
the barium salt the formula C;H;NO,Ba + 14H,0, and to the calcium 
salt C;H;NO,Ca + 343H.O. Besides the silver salt, C;H;NO,Ag,, de- 
scribed by Weidel and Schmidt, the authors obtain an acid salt, 
C,H,NO,Ag, by treating the aqueous solution of the acid with silver 
nitrate, as a white crystalline precipitate. The aqueous solution of the 
acid in presence of acetic acid gives with copper acetate a light blue 
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cloud, which increases on heating and disappears when the solution 
cools. The identity of this pyridinedicarboxylic acid with cinchome- 
ronic acid is further shown by the fact that it also yields a pyrocin- 
chonic acid (m. p. 94—97°) ; Weidel and v. Schmidt found the m. p. 
to be 90°, 

This pyridinedicarboxylic acid is resolved by heat into carbonic and 
pyridenemonocarboxylic acid, which crystallises from water in nodules. 
This acid the authors style pyrocinchomeronic acid; it is sparingly 
soluble in water and alcohol, and very slightly in ether and benzene ; 
its aqueous solutions yield no coloration with ferrous sulphate. The 
hydrochloride, CsH;NO,.HCl, forms large shining crystals. The 
platinochloride, (CjH;NO,).2HC1.PtCl, + 2H20, forms red crystals, 
resembling the corresponding salt of nicotinic acid. 

Beside this pyridinemonocarboxylic acid, a small quantity of an acid, 
apparently nicotinic acid, is formed at the same time. 

The acid obtained by the authors from quinoline (this Journal, 
Abst., 1879, 731) and described as pyridinedicarboxylic acid, has 
proved on further investigation to be nicotinic acid. 

The three possible pyridinecarboxylic acids are now known, viz., 
pyrocinchomeronic, nicotinic, and picolinic acids (Weidel, Ber., 12, 
1989). And of the six possible pyridinedicarboxylic acids, five are 
already known, viz. (1), the a-acid (Dewar, Zeit. f. Chem., 1871, 116), 
(2) the B- and y-acids (Ramsay, this Journal, Trans., 1879, 289), the 
fourth is cinchomeronic acid, and, finally, the fifth acid is that obtained 
from quinoline by the authors (Joc. cit.). P. P. B. 


Pyridinetricarboxylic Acid from Cinchona Alkaloids. By S. 
Hoocewerrr and W. A. v. Dorp (Ber., 13, 152—154).—The acid 
obtained by the oxidation of quinine, quinidine, cinchonine, and cin- 
chonidine, by potassium permanganate is identical with the pyridine- 
tricarboxylic acid, CH;NO, + 1$H:O, which Skraup (Ber., 12, 2331) 
prepared from cinchonic acid. The acid is soluble in 83°1 parts of 
water at 15°. Thesolution is optically inactive. The metallic salts have 
the following composition :—(C,H,NO,).Ba, + 16H,O ; (CsH.NO,;).Cag 
+ 14H.0 ; C,.H,Ag,NO, + 2H.0 ; C.H;Ag.NO, + H,0; C,H,AgNO, 
+ C,H;NO, + H.0, and C,H.K;NO, + 3H.0. W.c. W. 


Synthesis of the Homologues of Hydrocarbostyril and Qui- 
noline. By A. Barysr and O. R. Jackson (Ber., 13, 115—123).—By 
the action of sodium-amalgam on phenylangelic acid (prepared from 
normal butyric acid and benzaldehyde) sodium phenylethylpropionate is 
obtained. The free acid, CH,Ph.CHEt.COOH, is an oil which boils 
at 272°, and does not solidify in a freezing mixture. The silver salt is 
amorphous and insoluble in water; the barium salt dissolves freely in 
water, but is not crystalline. 

CH,.CHEt 


Ethylhydrocarbostyril, CHC |, formed by treating nitro- 
NH.CO 


phenylethylpropionic acid with tin and hydrochloric acid, dissolves 
freely in alcohol, ether, and benzene, and is sparingly soluble in hot 
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water. It dissolves easily in strong acids, but is reprecipitated on the 
addition of water. The crystals melt at 88°; if they are heated again 
soon after solidification, the melting point falls to 76°, but gradually 
rises if the specimens are kept for some time at the ordinary tempera- 


ture. 
CH : CEt 
Ethylchloroquinoline, CHC | ,m.p. 72°, is produced by the 
N : CCl 
action of phosphorus pentachloride on ethylhydrocarbostyril. It is a 
weak base, sparingly soluble in water, but dissolving freely in other 
solvents. 

The platinochloride is soluble in alcohol, but is decomposed by water. 
In the preparation of the chloroquinoline, ethylcarbostyril (m. p. 168°) 
appears to be formed as a bye-product. 

CH : CEt 
B-Ethylquinoline, CHA |, is obtained by acting on ethy]- 
N :CH 
chloroquinoline with a solution of hydriodic acid in acetic acid, render- 
ing the product alkaline, and distilling off the base in a current of 
steam. The free base resembles quinoline ; the platinochloride is in- 
soluble in alcohol, and less soluble in water than the corresponding 
quinoline compound. 

Hydrocinnamylacrylic acid, previously obtained by Perkin (this 
Journal, 1877, i, 405) by the reduction of cinnamylacrylic acid with 
sodium-amalgam as an oily liquid, solidifies in a freezing mixture, 
forming colourless plates (m. p. 29°). The acid combines directly 
with bromine in a carbon bisulphide solution, with production of 
an addition-product (m. p. 109°), crystallising in prisms, which are 
soluble in light petroleum and in chloroform. It also combines 
directly with hydrobromic acid. When hydrocinnamylacrylic acid is 
treated with a solution of hydriodic acid in acetic acid at 160°, and the 
product diluted with water and mixed with sulphurous acid, normal 
phenylvaleric acid separates out as an oily liquid which solidifies, forming 
rhombic plates (m. p. 59°) sparingly soluble in water. The barium 
salt of this acid is slightly soluble, and the silver salt insoluble in 
water. 

Nitrophenylvaleric acid on reduction with tin and hydrochloric acid, 
does not yield a derivative analogous to hydrocarbostyril. 

W. C. W. 

Action of Benzoic Chloride on Morphine. By K. Possrorrr 
(Ber., 13, 98—99).—By the action of benzoic chloride on morphine 
free from water, in sealed tubes at 109—110°, tribenzoylmorphine, 
C,;H,,.NO;Bz;, is obtained; it forms large, colourless, columnar crys- 
tals (m. p. 186°). It is insoluble in water, sparingly soluble in cold 
alcohol, more easily in hot alcohol. It has no basic properties. By the 
action of benzoic acid and benzoic anhydride on morphine, Beckett 
and Wright (this Journal, 28, i, 23) obtained monobenzoylmorphine, 
Ci;H,.NO,Bz, and dibenzoylmorphine, C,;H,;NO;Bz, respectively, to 
which bodies they attribute basic properties. 

The author concludes that as morphine is a nitril base, as shown 
by the preparation of methylmorphine hydroxide, therefore there is 
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no hydrogen combined directly with the nitrogen, so the benzoyl com- 
pounds indicate the existence in morphine of three hydroxyl-groups. 
P. P. B. 


Action of Potassium Ferricyanide on Morphine. By K. Pot- 
storFF (Ber., 13, 86—88).—The action of an alkaline solution of 
otassium ferricyanide on morphine, observed by Kieffer (Annalen, 
03, 254), converts it into oxydimorphine, thus: 2C,,H,NO; + 
2KHO + 2K;Fe(CN), = 2H,O + 2K,Fe(CN), + CuHasN20s. 

Oxydimorphine is obtained by precipitating its hydrochloric acid 
solution with ammonia as a colourless heavy crystalline powder. It is 
insoluble in ordinary solvents, and is precipitated from the solution of 
its salts by caustic alkalis, but is soluble in excess ; on warming its 
solution in aqueous ammonia, it is precipitated. Oxydimorphine has 
the composition C3H3.N.0, + 3H,0. 

Oxydimorphine sulphate, CH3.N20..H,SO, + 8H,0 forms small, 
concentrically-grouped needles, sparingly soluble in cold, more easily 
in hot water. 

Oxydimorphine hydrochloride, C,H N,0,.2HC] + (?H20), is a 
shining white, indefinitely crystalline powder. It is easily soluble in 
water ; the addition of acid lessens its solubility. Preparations have 
been obtained with varying amounts of water of crystallisation, e.g., 
with 63 mols.,1 mol., and 2 mols. of water. P. P. B. 


Schiitzenberger’s Oxymorphine (Ber., 13, 88—90); Action 
of Potassium Permanganate on Morphine (Ber., 13, 91); Ac- 
tion of Atmospheric Oxygen on Morphine in Ammoniacal 
Solution (Ber., 13, 92—93). By K. Broockmayn and K. Potsrorrr. 
The oxymorphine prepared by Schiitzenberger (Bull. Soc. Chim., 
1865, 176) by the action of silver nitrite and hydrochloric acid on 
morphine, to which he ascribed the formula C,;HisNQO,, is found to be 
identical with oxydimorphine, C3,H;;N.0., prepared from morphine 
by the action of potassium ferricyanide; its formation may be ex- 
pressed as follows: 2C,,H,NO;.HCl + AgNO, = CyHyN,0, + 2AgCl 
+ 2H,0 + 2NO. 

The authors find that oxydimorphine is formed when morphine is 
oxidised by means of potassium permanganate in presence of an 
alkaline carbonate. 

The authors find that oxydimorphine is also obtained when an 
ammoniacal solution of morphine is exposed to the air. The identity 
of the base in each of the above instances with that obtained by the 
action of potassium ferricyanide on morphine is shown not only by its 


properties but also by those of its sulphate and hydrochloride. 
P. P. B. 


Methylmorphine Hydroxide. By K. Broocxmann and K. Pot- 
sTOREF (Ber., 13, 96—98).—Methylmorphine hydroxide is obtained by 
first converting the iodide into sulphate by means of silver sulphate, 
and then heating the sulphate with baryta-water. After removing 
the excess of baryta by carbonic anhydride, the filtrate was concentrated 
to a syrup, taken up with alcohol, and from the alcoholic solution the 
hydroxide was precipitated by ether in the form of brittle yellow 
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needles, having the composition C,,;H;,NO;.CH;0H + 5H,0. It is 
very soluble in water, the aqueous solution decomposes on exposure to 
the air, forming coloured uncrystallisable products. » 2. 


Action of Potassium Ferricyanide on Methylmorphine 
Iodide. By K. Potsrorrr (Ber., 13, 93—96).—Methylmorphine, 
when oxidised by potassium ferricyanide in an alkaline solution, yields 
the basic iodide of methyloxydimorphine, thus: 2C,;H,NO,.CH;I + 
2K;Fe(CN), + 3KOH = (C,,H,NO3)2.CH;I.CH;0H + 2K,Fe(CN), 
+ KI + 2H,0. 

Basic methylozydimorphine iodide, (C\;HigNO».CH;)2I1.0H + 5H,0, is 
obtained by treating its solution in hydrochloric acid with ammonia. It 
forms small colourless tablets, easily soluble in hot and sparingly 
soluble in cold water; its aqueous solutions have an alkaline reaction. 
The neutral iodide, (C;;H,;.NO;.CH;I). + 4H,0, is obtained by treating 
the basic iodide with hydriodic acid ; it forms small yellow quadratic 
prisms. It is sparingly soluble in cold, and easily in hot water. It is 
also prepared by heating the basic iodide with methyl iodide in sealed 
tubes at 125°. 

The neutral sulphate, (Cy;HisNO;.CH;0).SO, + 4H,0, is obtained by 
treating the basic iodide with sulphuric acid, and then with a boiling 
solution of silver sulphate. It crystallises in yellowish, shining leaflets, 
easily soluble in hot water, but less easily in cold. By treating its 
concentrated solution with ammonia, the basic sulphate separates out 
in colourless shining scales. 

Methyloxydimorphine hydroxide, (CyjH,;sNO;.CH;0H), + 7H,O, can- 
not be prepared by treating the iodide with moist silver oxide, since 
oxidation takes place; but it is obtained by treating the sulphate with 
an excess of baryta-water and removing the excess of the latter by 
means of carbonic anhydride. The base is precipitated from its 
aqueous solutions by alcohol as an indistinctly crystalline powder. It 
is easily soluble in water, but insoluble in alcohol. y. te & 


Constitution of Cinchonine and Cinchonidine. By Z. H. 
Sxraup (Annalen, 201, 291—333).—The following conclusions were 
deduced from the results of the author’s investigations on the oxida- 
tion products of cinchonine, cinchonidine, and cinchonic acid (Ber., 
1l, 1516; 12, 230, 1107, 2231; Annalen, 197, 226, 352, and 374; 
and this Journal, 1879, Abstr., 71, 656, 810, 948). In the 
oxidation of chinoline and cinchonidine by chromic mixture, the 
methoxyl group is first attacked, with formation of formic acid 
and carbonic anhydride, probably of cinchotenine and cinchotenidine 
or closely allied compounds as intermediate products. Cinchonic 
(quinolinemonocarboxylic) acid, CjH,NO2, and a non-crystalline acid 
which forms exceedingly hygroscopic salts, are the results of the reac- 
tion. Cinchonic acid is monobasic, and does not form acid salts as 
stated by Weidel (Wien. Akad. Ber., 1874, Part II). On further 
oxidation it yields pyridine-tricarboxylic acid, which is identical with 
Weidel’s oxycinchomeronic acid, and with the pyridine-tricarboxylic 
acid obtained by Hoogewerff and van Dorp (Ber., 13, 152; this vol., 
p. 406), by the action of potassium permanganate on quinine, quini- 
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dine, cinchonine, and cinchonidine. The constitution of these acids 
and of cinchonine and cinchonidine may be represented by the follow- 
ing formulee :— 


HC: et maa sien waned 
| 
HO: cub : CH.CH COOH.C.N : CH.CH 


Cinchonic acid. Pyridinecarboxylic acid. 


C.H,.C;H.N.C,H,;N.OCHs. 


Cinchonine and Cinchonidine. 


The tricarboxylic acid decomposes when heated at its melting point, 
with evolution of carbonic anhydride and production of the dicarboxylic 
and y-monocarboxylic acids. The latter acid melts at 305° and sub- 
limes without decomposition. W. C. W. 


Belladonnine. By K..Kravr (Ber., 13, 165—166).—Commercial 
belladonnine appears to be a mixture of belladonnine and atropine, 
since, on boiling with baryta-water, atropic acid and tropine pass into 
solution, while the belladonnine remains undissolved. Belladonnine 
appears to be isomeric with atropine ; it may possibly be identical with 
hyoscyamine. W. OC. W. 


Artificial Alkaloids. By A. Lapensure (Ber., 13, 104—110).— 
In a former communication (this Journal, Abstr., 1879, 733), the 
author described the artificial preparation of atropine. Further experi- 
ments prove that atropine so prepared is chemically identical with 
natural atropine, and that this identity holds with regard to its 
physiological action. The author has prepared by similar reactions the 
following bases analogous to atropine. 

Salicyltropeine, C,;H,.NO3, from tropine salicylate. It crystallises 
in white silky leaflets, sparingly soluble in water, but easily in alcohol, 
m. p. 57—60°. Its production is represented as follows :—C,H,;NO + 
C;H,O; = C,;,H,,NO; + H,0. It is a strong base; the hydrochloride 
crystallises from water in slender shining needles, the aqueous solu- 
tions giving a crystalline precipitate with platinum chloride. It forms 
a yellow crystalline aurochloride. Picric acid gives an amorphous pre- 
cipitate, potassium mercuric iodide a white gelatinous precipitate, and 
tannic acid a white precipitate soluble in dilute acids. Solution of 
iodine in potassium iodide produces separation of a brown oil. Salicyl- 
tropeine is a feeble poison, but has no action on the eye. 

Oxytoluyltropeine or homatropine is obtained from tropine mandelate. 
It is purified either by means of the aurochloride or the picrate, from 
both of which the base is separated by treatment with potassium car- 
bonate as an oil. 

Homatropine aurochloride, C\.H2,NO3.HCl.AuCl; forms first as an oil, 
which becomes crystalline on standing; it crystallises from water in 

risms. 
. The picrate, CjsH2NO3.Cs;H2(NO,)3.0H, is obtained as an oil, which 
becomes crystalline ; it is soluble in hot water, from which it crystal- 
lises in yellow shining leaflets. 
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The solutions of its hydrochloride yield no precipitate with tannic 
acid; with potassium mercuric iodide, a white curdy precipitate; 
with mercuric chloride, a white oil; and with iodine, yellow crystals 
and a black oil. In concentrated solutions platinum chloride gives an 
amorphous precipitate, the filtrate from which on concentration yields 
beautiful needles. 

Homatropine acts on the pupil of the eye as energetically as 
atropine. 

Phthalyltropeine, C.H3,.N20,, is obtained from tropine and phthalic 
acid. It forms white silky needles, sparingly soluble in water, but 
easily in alcohol, m. p. 70°. Its reactions are similar to those of atro- 
pine; its platinochloride crystallises in needles, and is sparingly 
soluble. 

Hyoscyamine, which the author purified by means of the aurochlo- 
ride, is isomeric with atropine, as shown by its analyses and those of 
the aurochloride. It crystallises in smaller and less well formed 
prisms than atropine, and melts at 113°5°, atropine melting at 108°5°. 
Its aurochloride, C,;H,,NO;.HCl.AuCl;, crystallises from water in 
beautiful leaflets, which have a golden lustre on drying. It melts at 
154°, whilst the atropine salt melts at 135°. 

The author is engaged with the further study of hyoscyamine. 

ry. &. 

Erythroxylon Coca. By D. F. Sauit (Pharm. J. Trans. [3], 10, 
408:—The leaves of this plant, a native of South America, resemble 
those of the tea plant, have an astringent and aromatic taste, and pro- 
duce a smarting and numbness of the tongue, due to the presence of 
an alkaloid, cocaine. 

The leaves are exhausted with alcohol, the colouring matter pre- 
cipitated with lime, and the filtered solution evaporated to a small 
bulk ; water is then added, and the evaporation continued to expel the 
alcohol; after adding potassium carbonate, filtering, and saturating 
the solution with potassium carbonate, the alkaloid may be ex- 
tracted by agitation with ether. The ethereal solution is decolorised 
with animal charcoal, and allowed to stand, when cocaine is obtained 
in colourless prismatic crystals, odourless, and of a bitter taste. It is 
soluble in alcohol, ether, chloroform, and water, has strong stimulating 
properties, produces a feeling of intoxication and a smarting and 
numbness of the tongue. A light brown amorphous substance is also 
obtained from the leaves, having a strong smell, a sharp burning 
taste, and an alkaline reaction. It is soluble in alcohol, ether, chloro- 
form, and water. The leaves also contain gum, tannin, wax, and 
resin. L. T. O'S. 


Baptisia Tinctoria. By F. V. Greene (Pharm. J. Trans. [3], 10, 
584—585).—Failing to isolate the alkaloid of Baptisia tinctoria, either 
by the method of Smedley (Am. J. Pharm., 1862, 310) or of J. A. 
Warner (ibid., 1871, 251), the following method was adopted :—The 
powdered root is exhausted with water, the extract evaporated with 
calcined magnesia, the dried residue extracted with alcohol (95 per 
cent.), and the solution concentrated; distilled water is added, and 
filtered from precipitated resin. . To the filtrate, tannic acid is added, 
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which precipitates the alkaloid; the precipitate is intimately mixed 
with lead oxide, dried, and exhausted with ether. On evaporating 
the solution a resinous mass is left, from which the pure alkaloid is 
separated by means of oleic acid at 100°. The oily solution is poured 
off and treated with benzin (? petroleum), which dissolves the 
oleate and excess of acid. This solution is shaken with water, acidu- 
lated with hydrochloric acid, and on standing acicular crystals sepa- 
rate out from the acid solution. 

Octohedral crystals may be obtained by treating the root with 
sodium bicarbonate and evaporating the extract to dryness. The 
residue is exhausted with ether, the ether evaporated, the mass treated 
with water and filtered: after neutralising the aqueous solution with 
hydrochloric acid and extracting the colouring matter with ether, the 
solution is allowed to crystallise. 

The alkaloid gives a precipitate with Mayer’s reagent, potassium 
iodo-iodide, potassium-cadmium iodide, phosphomolybdic acid, sodium 
phosphotungstate, tannic and picric acids. It is soluble in water, 
alcohol, and ether, but insoluble in benzene and chloroform. 

L. T. O'S. 

Phytolaccin. By T. E. Ciarssen (Pharm. J. Trams. [3], 10, 566).— 
Phytolaccin, a crystalline substance contained in the seeds of poke- 
berries (Phytolacca decandra), is obtained in needle-shaped crystals by 
extracting the seeds with alcohol, distilling the extract, washing the 
residue with light petroleum, pulverising the dried residue, exhausting 
with ether, and evaporating the solution. It is purified by recrystallisa- 
tion from alcohol. Phytolaccin is tasteless, colourless, soluble in ether, 
chloroform, and alcohol, sparingly soluble in light petroleum, insoluble 
in water, dilute acid, strong acetic and hydrochloric acid, soda solu- 
tion, and ammonia. Concentrated sulphuric acid dissolves it with a 
brownish-yellow colour, changing to red when heated; and in warm 
nitric acid, it dissolves with a yellow colour. It is precipitated in a 
flocculent state by water from its alcoholic and ethereal solution. On 
ignition, it first melts, then chars. It leaves no residue when burnt, 
and contains no nitrogen. L. T. O’S. 


Phytolacca Decandra. By A. C. Enruarp (Pharm. J. Trans. 
[3], 10, 426—429).—An ethereal extract of the powdered root was 
evaporated to dryness, and the residue exhausted with alcohol. The 
alcoholic solution was found to contain potassium, calcium, sulphuric 
acid, and a fat or wax. The residue left after treating the ethereal 
extract with alcohol contained a crystalline acid resin, soluble in sul- 
phuric acid with an olive-green colour, changing to purple on heating, 
and to red on addition of nitric acid. 

After exhaustion with ether the root was treated with alcohol, and 
the extract obtained yielded two crops of crystals; the first consisted 
of the potassium salt of an organic acid, and the second of cane sugar. 
The mother-liquor contained a resin and a substance, the reactions of 
which are described, but no conclusions arrived at. iL. T. OG. 


Apiol. By H. C. Wurtney (Pharm. J. Trans. [3], 10, 585—586).— 
The method adopted by Joret and Homolle for preparing apiol does 
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not yield the pure substance but a mixture of apiol and guatin (oil 
of parsley). Pure apiol is obtained by distilling parsley seed with 
water, and saturating the distillate with sodium chloride, when all 
the volatile oil separates out, which corresponds very closely to the 
apiol of Joret and Homolle. The residue in the retort was filtered, 
and the solution on cooling yielded a large quantity of apiin. The 
residuary seed when treated with petroleum spirit gave 9°114 per 
cent. of a green fatty oil and resin; further quantities of oil and resin 
were separated by ether, the resin being separated by alcohol. The 
alcoholic extract gave on evaporation a greenish-brown oily liquid, 
lighter than water, and easily saponified by alkalis. The author has 
failed to isolate the parsley camphor described by E. v. Gerichten. 
L. T. O’S. 


Colouring Matter of the Caryophyllacee. By H. Biscuorr 
(Bied. Centr., 1879, 875).—The colouring matter of the Caryophyllacesze 
has been spectroscopically examined, the appearances with maximum 
and minimum absorption, and the action of acids and alkalis noted. 
The same colouring matter appears to be present in all the members of 
the family. B. W. 8. 


Putrefaction-products of Albumin. By E. and H. Satxowsk1 
(Ber., 13, 189—193).—In continuing their research (Ber., 12, 648 
and 1438, this Journal, 1879, Abst., 659), the authors find that the acetic 
and benzoic series of acids may be best separated from the hydroxy- 
acids in the products of putrefaction, by distillation in a current of super- 
heated steam. The non-volatile portion contains, besides the hydroxy- 
acids, a crystalline compound which melts at 161° with simultaneous 
decomposition into carbonic anhydride and skatole. 

The quantity of parahydroxyphenylacetic acid, formed by the 
putrefaction of blood albumin and the hydrocinnamic acid from the 
putrefaction of flesh, is diminished by the presence of air during the 
process, whilst the amount of cresol is increased. WwW. c. W. 


Guanidine, an Oxidation-product of Albumin. By F. Lossen 
(Annalen, 201, 369—376).—In order to settle the disputed question 
of the formation of urea by the action of potassium permanganate on 
albumin, an aqueous solution of purified egg albumin was treated 
with a mixture of potassium permanganate and magnesium sulphate, 
until a permanent colour was imparted to the liquid. The magnesium 
sulphate was added with a view of keeping the solution feebly alka- 
line. After filtering the mixture and acidifying with dilute sulphuric 
acid, a bulky precipitate is thrown down; the filtrate contains guani- 
dine, which Béchamp (Journ. de Pharm. [3], 31, 32) mistook for 
urea. WwW. C. W. 
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Physiological Chemistry. 


Digestion of Food by the Horse when at Work. By E. v. 
Wotrr and others (Bied. Cent., 1879, 827—835).—The result of the 
experiments on the digestion of food by the horse, when performing 
different amounts of work, was that the digestion of food is not in- 
fluenced by muscular exertion. Comparing the amount of matter 
assimilated during the digestion of various foods by the horse and sheep, 
the following facts are arrived at:—The horse makes less use of hay 
than ruminants, the difference being 11—12 per cent.; but crude 
protein is equally digested in both horse and sheep. On the other 
hand, there isa wide difference as regards fibre ; although the digestion 
of the non-nitrogenous extractive matter is more equal. Comparison 
of the digestive capacity for various kinds of hay shows that they are 
alike in both animals as regards the total organic matter; but as 
regards the various constituents, there is a difference, viz., with smaller 
absolute quantities of protein the difference is smaller; but in a few 
sorts which are difficult of digestion, the horse makes a better use of 
the protein than the sheep. There does not appear to be much dif- 
ference between the digestibility of the fat and non-nitrogenous ex- 
tract in either animal, but the opposite is the case as regards the fibre. 
Oats and beans and steeped maize are digested with like ease. Feeding 
the horse continuously with the same sort of hay appears to have no 
influence on the digestion of that food, whether it be givenin large or 
in small quantities. KE. W. P. 


Absorption of Food. (Dingl. polyt. J.. 234, 486—489).—Nutri- 
tion, as is well known, has to solve two problems, viz. :—(1) to build 
up and sustain the organism, and (2) to introduce and utilise latent 
energy so as to preserve the actual forces of the body and its organs, 
i.e., production of heat, electricity, mechanical labour, &c. The 
albuminoids have to fulfil the first-named task, whilst all organic sub- 
stances develop force in proportion to the latent energy liberated 
during their conversion in the organism. The non-nitrogenous sub- 
stances which take a subordinate part in the building up of the body, 
and consequently possess the largest amount of latent energy, are 
mainly utilised for the production of the vital forces, the chief agent 
of which is animal heat. 

In order to estimate the nutritive value of a food, it does not suffice 
to ascertain the amount of nitrogen and carbonic acid, or to know the 
quantity of albumin, fat, and carbohydrates contained therein; but 
it is necessary that we should know the amovnt of every nutritive 
principle really absorbed into the system. To form a correct opinion 
as to the absorption of these different principles, we must further con- 
sider the quantity necessary for the preparation of a diet, in order to 
obtain the proper proportions of nitrogen and carbon. Meat, eggs, 
and white bread form the most favourable diet, whilst maize, potatoes, 
and black bread may be included in this group. As a rule, fat is 
‘ absorbed into the system with but little residue. Larger quantities of 
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fat appear to influence the utilisation of the carbohydrates. How- 
ever, the absorption of the latter into the system is of great import- 
ance, since they represent the greater part of the dry substances in 
the food of most men. Vegetable diet, which generally is poor in 
nitrogen, gives excrements with more nitrogen than animal food. 

In conclusion, it is stated that the causes of the differences in the 
absorption of alimentary principles contained in various food-stuffs 
have still to be explained more satisfactorily. D. B. 


Feeding Experiments with Pigs. By E. v. Wotrr, W. v. 
Funke, and G. Dirrmann (Bied. Centr., 1879, 835—841).—The results 
of the experiments in which the fattening values of potatoes and 
flesh-meal are compared, are as follows:—The amount of dry matter 
given caused the live weight to increase in five months from 27:2 
to 89°2 kilos.; the mean daily increase per head was 0°403 kilo., 
when the mean daily feeding was 0°450 kilo. By a judicious mixture 
of flesh-meal and boiled potatoes, a larger amount of solid matter is 
retained than when potatoes alone, or with split peas, are given. 
Likewise the nourishing influence of a given quantity of dry matter, 
together with flesh-meal, is greater than without the latter. Young 
pigs fatten better on potatoes than older ones. Beyond a certain 
range, there is no advantage in using flesh-meal, as a like quantity of 
carbohydrates will do as well; the minimum ratio appears to be 1 of 
flesh-meal to 33 of potatoes. Beyond this, 4°78 kilos. of potatoes seem 
to do the work of 1 kilo. of flesh-meal. The ratio of flesh-meal to 
potatoes = ] : 25 yields good results. It appears, then, that flesh-meal 
may with advantage be mixed with any food poor in albuminoids. 

BW. FP. 

Activity of Bees. By E. Ertenmeyer and A. v. Puanta-ReicHENAU 
(Bied. Centr., 1879, 841—844).—The points to be determined were, 
whether bees find honey and wax ready formed in flowers or not, and 
whether they alter, wholly or in part, these substances. Several 
specimens of honey were examined, and the pollen separated by mixing 
the honey with water and then filtering, and in the filtrate were deter- 
mined the coagulable albumin, total nitrogen, ash, and phosphoric 
acid. Fresh honey appears to contain more water than old honey ; 
the coagulable albumin represents only part of the total nitrogen. Of 
the remaining nitrogenous matter, a part is soluble in alcohol, a part 
insoluble; the proportions which these bear to one another are ‘0208 : 
‘0337 : ‘0236; the nectar of plants contains no albumin. The amount 
of wax in honey was determined by means of ether, the extract so 
obtained being treated with alcohol to remove oils; the purified wax 
melted at 60°C., and was present in varying quantities: *1603 : °0357: 
‘0967 part per 100 dry substance. The presence of cane-sugar was 
microscopically detected, but is present only in small quantities; 
the greater portion which is at first collected having been changed 
into glucose by the saliva of the bees, and by the ferment contained in 
the pollen. The authors consider that the wax is produced by the bees 
from sugar. EK. W. P. 


_ Physiological Action of Borax. By E. pz Cyon and G. Le Bon 
(Bied. Centr., 1879, 868).—Cyon states that meat preserved by borax 
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is not diminished in its power of nourishing, and that the substitution 
of borax for salt greatly aids assimilation of food; whereas le Bon 
asserts that meat cured with borax is useless as a food; in fact, is 
harmful. E, W. P. 


Chemistry of Vegetable Physiology and Agriculture. 


Alkaloid of Lupinus Luteus. By H. C. Scnurz (Bied. Centr., 
1879, 874).—The recognition of an alkaloid in lupines will account for 
the several fatal results of feeding cattle with them. In the seed of 
yellow lupines a crystallisable base has been found of the composition 
CyH2NO,, soluble in water, melting at 62°5°, and boiling at 269— 
270°. Besides this, two other amorphous alkaloids have been found, 
CsH,;NO and C;H,;sNO. None of the three bear any resemblance to 
coniine. EK. W. P. 


Increase of Dry Matter in Several Agricultural Plants dur- 
ing Growth. (Bied. Centr., 1879, 844—847).—This paper contains 
a mere statement of the points investigated by various persons. The 
only research described is that by Messrs. Kreusler, Prehn, and Horn- 
beyer on maize. It is found that the first great increase of dry matter 
is attained at the period of maximum development of the male flowers ; 
and that a retrogression of the growth takes place when the seed sets. 

E. W. P. 

Absorption of Oxygen and Expiration of Carbonic Anhy- 
dride by Plants. By H. Morssan (Bied. Centr., 1879, 874).—Every 
organ of a plant inspires oxygen and gives out carbonic anhydride; 
expiration of carbonic anhydride is not always accompanied by ab- 
sorption of oxygen; generally at low temperatures the volume of oxy- 
gen absorbed is greater than that of the carbonic anhydride expired ; 
for every species of plant there is a definite temperature at which a 
given volume of oxygen is replaced by a like volume of carbonic 
anhydride. EK. W. P. 


Constitution of Frozen Beech-leaves. By J. Scuréprer 
(Bied. Centr., 1879, 875).—The leaves of a beech tree which had 
been frosted in May appeared to have the same amount of nitrogen 
and phosphorus as a normal leaf in the same month. E. W. P. 


Composition of Leaves of Diseased Vines. By E. Roronpi and 
A. GauimBerti (Bied. Centr., 1879, 876).—Diseased vine leaves con- 
tain more moisture than healthy leaves, and in the dry matter there is 
a higher percentage of nitrogen, ash, phosphoric acid, potash, and 
soda. EK. W. P. 


Dry and Wet Rot in Potatoes. By J. Reinke and G. Berrnorp 
(Bied. Centr., 1879, 851—855).—The two classes of rot to which pota- 
toes are subject, namely the dry, in which the tuber becomes loose and 


spongy, coated on the outside with mould, and the wet, in which the © 
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interior of the tuber becomes partially liquid, the outside being also 
coated with mould, are not due originally to the fungi Phytophtora 
infestans and Saprophyte, but to Bacteria (Bacillus subtilus and Bac- 
terium navicula). The disease is generally accompanied and aided by 
the presence of Phytophtora, but not always. If a healthy and 
Phytophtora-free potato be inoculated with Bacteria by means of the 
fluid from a diseased potato, disease will be communicated. Potatoes 
having a maximum of starch resist the disease most effectually. 
Potatoes grown on moist soils, and soils containing much organic 
matter, such as stable manure, are most liable to disease. The starch 
from diseased potatoes is yellow, but it can be used for the prepara- 
tion of dextrin of a second quality. B. W. P. 


Comparative Investigation of Hops. By C. O. Harz (Bied. 
Centr., 1879, 848—850).—The proportion in weight of the various 
parts to one another of several species of hops has been determined, 
and tables are given of the results. The sp. gr. of the alcoholic 
extract is about 0°795. The percentage of leaf is about 79, but 
there appears to be no definite relationship between the lupulin, fruit, 
or leaves, neither can any be found between lupulin, fruit, and tannin, 
which last is present to the extent of about 3 per cent. EK. W. P. 


Supposed Presence of Catechol in Plants. By C. Preusse 
(Bied. Centr., 1879, 874).—The author denies the presence of cate- 
chol in the leaves of Ampelopsis hederacea, and considers that some 
kind of tannin was mistaken for catechol. mm we & 


Influence of Manures on the Combustibility of Tobacco. 
By G. Cantont (Bied. Centr., 1879, 812-—814).—The manures em- 
ployed were, potassium ammonium and calcium sulphates, potassium 
and sodium nitrates, and potassium and sodium chlorides. The 
nitrates had most effect as regards vigour of growth, whereas the 
chlorides and gypsum were prejudicial, the yield in weight being 
even higher when no manure was applied than when ammonium sul- 
phate or sodium chloride was added. As regarding combustibility, 
the leaf was almost totally incombustible when the plant had been 
manured with gypsum, but that produced by potassium sulphate and 
chloride was completely combustible. E. W. P. 


Combustibility of and Amount of Chlorine in Manured 
Tobacco. By A. Mayer (Bied. Centr., 1879, 814—816).—Tobacco 
manured with chlorides may contain as much as 0°52 per cent. of 
chlorine, whilst an unmanured plant will only contain about 0-21 per 
cent. in the leaves of the plant. The author confirms the statement 
that chlorides have a prejudicial influence on the combustibility of 
tobacco, as expressed by Cantoni (vide preceding paper); it is there- 
fore recommended that no chlorides should be used to manure the 
tobacco plant, but nitrates in preference. B. We F 


Application of Natural Products as Manures. By F. Uuk 
(Bied. Centr., 1879, 801—804).—Some basalts contain a considerable 
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quantity of potassium and phosphoric acid, but in such a form as 
not to be easily dissolved by acetic acid, and therefore not readily 
absorbable by plants; but if the finely ground stone be treated with 
a 2 per cent. solution of potassium chloride, calcium is eliminated, 
and the phosphoric acid rendered more soluble. Thus the ratio of 
the difficultly soluble to the readily soluble potassium in the original 
basalt is 7 : 1, whereas after treatment the ratio is 4:1. In the same 
way the ratios of the a ane acid are 90: 1 before treatment, and 
4°8 : 1 afterwards. E. W. P. 


Determination of the Chemical Peculiarities of Soils and 
Manures requisite for them; and on the Action of Soluble 
and Reduced Phosphates. By D.v. Kéru (Bied. Centr., 1879, 805— 
812).—The soil on which the experiments were performed contained 
50 per cent. of clay and sand, and only 0°039 phosphoric acid; the 
manures were dug in to a depth of 10—12 cm. The special results 
are naturally only of local interest. Of the three forms in which 
phosphoric acid is applied, viz., superphosphate, precipitated phos- 
phate, and patent “‘ humus superphosphate” (dried peat saturated with 
free phosphoric acid), precipitated phosphate’ seems to have been the 
most successful. 

Another series of experiments was devised to determine the relative 
value of soluble and reduced phosphates. The results were as follows: 
—tThe application of soluble phosphate alone in a calcareous soil has 
no effect; the application of reduced phosphate has considerable 
effect ; when potash is present, the soluble phosphate still yields the 
- worst results; but when potash and nitrogen were added, the results with 
barley were equal, except that the straw was increased by the reduced 
phosphate. mm We &. 


Manuring of Sugar-Beet in America. By C. A. Gonssmann 
(Bied. Centr., 1879, 816).—The following are the tabulated results of 
experiments on sugar-beet :— ' 


, Percentage 
Percentage eee! of sugar 
of foreign | . 
of sugar in soluble 
satis matter 
1n juice. ge matter 
in juice. “i 
of juice. 


Sp. gr. of 
juice of 
root in deg. 
Brix. 


Manure. 


S 


75°08 
71°30 
71 ‘92 
70 ‘96 
74°21 


Sandy loam Free stable manure .. 
Loamy clay ‘i Ps 

Alluvial . i = sia 
os ..|Fresh pigs’ dung .... 
Light sand |None .....-+.+.+.-. 
Alluvial ..|Brighton’s artificial 
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76°90 
66 °53 


ou 
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E. W. P. 
Raising Vines from Seed. By A. Briayxennorn (Bied. Centr., 
1879, 850).—It is recommended that vines be raised from seed to 
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avoid the effect of Phylloxera. Attempts to do this have often failed, 
by reason of the fact that the seed does not ripen until long after the 
period of ripening of the grape itself. The seeds of a vine which 
resists the attacks of Phylloxera are stronger in habitus, and more 
regularly formed. E. W. P. 


Analytical Chemistry. 


Determination of the Specific Gravity of Liquids. By H. 
Sommerxorn (Ber., 13, 143—144).— The apparatus consists of a tube 
of thin glass of 3 to 4 cm. diameter, the lower end of which is closed 
by a thin disc of glass or platinum, having the same circumference as 
the tube. The disc is held in its position by a thread. The apparatus 
is immersed in the liquid under examination to such a depth that the 
pressure is great enough to sustain the disc in its position without the 
aid of the thread. It is then gradually raised until the point is 
reached, when the pressure of the liquid is no longer strong enough to 
support the disc. The length of tube immersed is read off by means 
of a millimetre scale etched on the glass. The sp. gr. can now be cal- 
culated with the aid of the formula S = sp. gr., where G represents 
the weight and a the area of the disc, and h the length of tube im- 


mersed. Since . is constant, and only + varies with the sp. gr., the 
a u 


specific gravities calculated for the different values of h may be etched 


on the tube. 
This apparatus yields more correct results than ordinary hydro- 
meters do. W. U. W. 


New Method of Determining the Fusing Points of Organic 
Substances. By G. Rosrer (Gazzetta, 10, 13—16).—The author 
points out that the ordinary method of ascertaining the melting point 
of a substance as well as Terreil’s (this Journal, 1879, Abst., 693), 
where the substance is attached to the bulb of the thermometer, which 
is then cautiously heated over a small gas flame, is Jiable to give in- 
accurate results. He has, however, modified the last-mentioned pro- 
cess by fixing the thermometer horizontally and placing the substance 
on the bulb, which is then heated in an air-bath. This air-bath con- 
sists of two stout brass tubes, the inner one 3 cm. in diameter and 
35 long, closed at one end, and having a small glazed aperture 5 cm. 
from the open end; the external tube is 8 cm. in diameter and 17 
long, and is closed with annular rings at each end, so that it may slide 
over the internal tube, and is also furnished with a glazed aperture 
larger than that in the internal tube; when these two windows are 
brought opposite to one another the interior of the inner tube can be 
easily seen. To use this apparatus a thermometer with large bulb is 
fixed horizontally, and a small quantity of the substance whose melting 
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point is to be determined, is placed on it. The air-bath above 
described is also fixed on a movable stand at such a height that the 
axis of the internal tube shall correspond exactly with the thermometer 
stem ; it is then moved forward until the bulb of the thermometer is 
opposite to the glazed apertures. The extremity of the internal tube 
remote from the glazed aperture is then heated by means of a gas- 
lamp, and as soon as any trace of moisture there might be in the in- 
terior has escaped, the open extremity of the tube is closed by a loosely- 
fitting plug which surrounds the stem of the thermometer. The 
temperature then rises slowly and gradually, and as the substance and 
the bulb of the thermometer are always at exactly the same tempera- 
ture the fusing point can be determined with very great accuracy. 
C. E. G. 
Estimation of Carbonic Acid in the Air. By M. Kavussrin 
(Ber., 12, 2376).—This method depends on the fact that when air 
containing carbonic anhydride is shaken with a solution of caustic 
soda in alcohol (90 per cent.) the whole of the sodium carbonate 
formed is precipitated ; sufficient water is then added to redissolve this 
precipitate, and from the amount of water required, the quantity of 
carbonic anhydride present is deduced. In an actual experiment, 
5 litres of air are shaken for half an hour with 75 c.c. of alcoholic 
soda (1 litre of this solution = 0°5 gram NaHO), 25 c.c. of the 
liquid are withdrawn, and water added gradually from a burette until 
the liquid becomes clear. The amount of carbonic anhydride present 
in the original volume of air is then found from the equation 
im 6°5 
055 
of the soda solution. This method is recommended especially for 
sanitary purposes, where the number of determinations is of more 
importance than the great exactness of a single experiment. P 
T 


Estimation of Aqueous Vapour in the Atmosphere. By 
F. Ruporrr (Ber., 13, 149—152).—In order to determine the amount 
of moisture in the atmosphere, a three-necked Wolft’s flask of 1 litre 
capacity is used. Each neck is provided with a perforated ground 
glass stopper; to one of these a manometer containing sulphuric acid 
(sp. gr. 1°30) is attached. A burette containing strong sulphuric acid 
passes through the second, and a glass tube provided with a stopcock 
passes through the third stopper to within a short distance of the 
bottom of the flask. The first stopper is fitted with a two-way stop- 
cock, so that the flask may be placed either in communication with the 
manometer or with the external atmosphere. 

At the beginning of each determination the stoppers are removed 
from the perfectly dry flask, and air is blown in to the apparatus from 
a pair of hand-bellows, the stoppers are replaced, and the manometer 
placed in communication with the interior of the flask. A small 
quantity of sulphuric acid is allowed to flow from the burette into the 
tlask, aqueous vapour is absorbed, and the manometer is depressed. 
After an interval of six minutes sulphuric acid is again slowly added 
until the manometer regains its normal position. The volume of acid 
added is equal to the volume of aqueous vapour in the flask. 


W. C. W. 


, where n = the c.c. of water required by the whole 75 c.c. 
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Estimation of Oxygen dissolved in Water. By J. Konic 
(Ber., 18, 154—156).—The author makes the following observations 
on the paper of Tiemann and Preusse (Ber., 12, 1768, and this vol., 
137). The use of Reichard’s apparatus (Zeits. Anal. Chem., 11, 271; 
and this Journal, 26, 412) for expelling the dissolved gases from 
water in the gasometric method of estimating oxygen yields too high 
results. 

Mohr’s process yields slightly too high and Schiitzenberger’s too low 
numbers. Mohr’s method is well adapted for those cases in which an 
- interval elapses between the different analyses, since the strength of 
the volumetric solutions does not change rapidly. Where a large 
number of determinations are made in immediate succession, it is ad- 
visable to use Schiitzenberger’s process. In this case, it is recommended 
to ascertaia the strength of the sodium hyposulphite solution (Na,SO,) 
by titration with water saturated with air instead of copper oxide 
solution. W. C. W. 


Volumetric Estimation of Arsenic Acid. By W. A.H. Nartor 
(Pharm. J. Trans. [3], 10, 441—443).—Hydriodic acid exerts a re- 
ducing action on arsenic acid, and under certain circumstances may be 
applied to its estimation. The hydriodic acid solution must contain at 
least 20 per cent. HI, and the iodine estimated as quickly as it is 
liberated. 

To determine the value of an arsenate, a portion equal to 0°05—0°03 
gram of arsenic acid is weighed and dissolved in water and a little 
hydrochloric acid, 5 c.c. of a 20 per cent. hydriodic acid solution are 
added, and the iodine titrated with sodium hyposulphite. To prevent 
the oxidation of the hydriodic acid, the operation must be performed 
in an atmosphere of carbonic anhydride. Towards the end of the 
reaction, the iodine is liberated at increased intervals, and before 
taking the final reading 15 minutes should be allowed to elapse. The 
reaction may be represented by the equation H,AsO, + 2HI = 
H;AsO,; + H,O + I,. The method may be employed in presence of 
phosphates and arsenites. 

The results given are satisfactory, varying from 2 to ‘25 per cent. 
As a qualitative test it may be used to detect 0°0001 gram As,O; in 
1 gram As,Q3. L. T. O’S. 


Valuation of Wine. By Hovuparr and T. Perir (Bied. Centr., 
1879, 858—859).—To assign a value to wine, the following must be 
determined :—(1) the density D at 15°; (2) the amount of alcohol 
a present; (3) the weight of the dried extract p per litre; (4) the 
mean density c of this extract. Then let P = weight of water, 
P, = weight of alcohol contained in 1 litre of wine, whose sp. gr. = D, 
and containing a of alcohol; also let d = density of water, and D, = 
density of a mixture of pure water and the quantity a of alcohol: then 
the weight of a litre of wine will be expressed by the equation 
1,000 D=P+P,+~>p. Suppose the extract to be replaced by water, 
then a mixture will be obtained containing the sume amount of alcohol 
as the wine; let D, be the density of such a mixture, and this is 
found by reference to tables of density. The weight then of a litre of 
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this mixture is 1,000 D, = P + P, + Fad. Subtract the second 


from the first equation and we have 1000 (D — D,) = p — ad, then 
c 


c= pa . 
p — 1,000 (D— D,) 
p = 2062 (D —D,). E. W. P. 


Another formula may be employed, viz., 


Estimation of the Decolorising Power of Animal Charcoal. 
By Rervecke and G. Meyer (Bied. Centr., 1879, 857). The decolorising 


power of bone charcoal appears to be inversely as its specific gravity. 


a we &. 


Adulteration and Examination of Food and Drink. By 
F. Fiscner (Dingl. polyt. J., 235, 140—150).—Flour.—In the Im- 
perial German Act concerning the adulteration of food, &c., flour 
denotes the grain of corn as prepared in the grinding process. As 
adulterants the following substances have been used :— 

a. Flour of peas, lentils, beans, maize, and potatoes. These are not 
injurious to health. 

b. Gypsum, barytes, chalk, magnesium carbonate, and other mineral 
constituents, the use of which is injurious. 

c. Alum, copper sulphate, and similar metallic salts, which when 
used in the preparation of bread, are very injurious to health. The 
colouring of macaronis for soups with picric acid instead of yolk of egg 
or saffron is also condemned. The methods for analysing flour have 
been noted elsewhere (ibid., 231; 85, 287). 

Confectionery.—T he following colours are not injurious :—For white : 
fine meal, starch; red: cochineal, carmine, madder-red, beet-root juice, 
and cherry-juice; yellow: saffron, safflower, turmeric; blue: indigo, 
litmus; green: juice of spinach and mixtures of non-injurious yellow 
and blue colours; for brown: burnt sugar, juice of liquorice; black: 
Indian ink. 

Meat: sausages.—Under the following conditions meat is injurious 
to health :— 

1. The meat of animals that have died. 

2. The meat of animals afflicted with mania, glanders, splenitis, or 
with inflammation of the inner organs or outer parts of the body. 

3. The meat of animals slaughtered while in a diseased state having 
shown signs of typhoid appearances or of emaciation. 

4, The meat of animals suffering from poisoning, or having been 
treated with large quantities of poisonous substances previous to being 
slaughtered. 

5. Meat affected with trichinosis or tuberculosis. 

6. Meat tainted considerably. 

The value of meat is diminished, but without being dangerously 
injurious :— 

1. In all cases of fever and chronic diseases in which consumption 
has set in. 

2. In the case of calves less than eight to ten days old. 
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3. The nutritive value of sausages is decreased by the addition of 
flour (ibid., 209, 238).— ; 

4. Horseflesh is often sold as an adulterant for beef (ibid., 
203—231). 

5. Milk.—It would seem that adulteration is of more frequent 
occurrence with this article than with all other foods or drinks (chid., 
6, 391; 40, 234; 74,157; 224, 554; 227, 316). The following 
adulterations are mostly noticed :— 

a. Skimmed miik contains less fat than unskimmed milk, and is not 
suitable for the nourishment of sucklings. 

b. Dilution: unskimmed milk and even skimmed milk is often 
adulterated with water, whereby the nutritive value is lowered. 

c. The addition of foreign ingredients to milk (starch, chalk, 
gypsum, wheat flour, &c.) is not often practised, and is usually made 
with the view of preventing the detection of the adulteration with 
water, as they impart to the diluted milk the normal degree of non- 
transparency and thickness. The author refers to the various methods 
known for the analysis of milk. He states that milk containing less 
than 3 per cent., or even 2°8 per cent. fat, or 11°5 per cent. dry sub- 
stances, should not necessarily be called adulterated. 

Butter.—According to the German Act, butter is the fat obtained 
from the milk of manniferous animals. The increase in weight by 
adding foreign substances to butter is not allowed. Various other 
conditions of adulteration of butter are considered in the original, all 


of which have been published previously. D. B. 


Presence of Sulphuric Acid in Milk. By G. Musso and F. 
Scumipt (Bied. Centr., 1879, 865).—Both authors prove that sulphates 
are present in milk, although it was formerly stated that they were 
only present in milk to which spring water had been added. The 
amount naturally present amounts to 0°0831—0-0391 per cent. 

mm Ws v 

Butter Adulteration. By W. G. Crookes and others (Bied. 
Centr., 1879, 861—865).—The processes recommended divide them- 
selves into three classes:—(1) microscopic; (2) specific weight; 
(3) estimation of the fatty acids. 

Microscopic Test.—Mylius proposes to examine the butter with a 
polarising apparatus, in which the Nicol’s prism is replaced by one 
of herapathite. Pure butter which has not been melted shows no 
signs of polarisation, but if lard, suet, &c., which have been melted, 
and are therefore crystalline, are present, the crystals appear light on 
a dark ground. 

Estimation of Specific Gravity.—Ko6nig has determined the sp. gr. 
of several fats at 100°, and finds the sp. gr. of pure butter to be 
0'865—0°868 ; artificial butter 0°859; suet 0°860; mutton suet 0°860; 
lard 0°861; horse fat 0°861. Mixtures gave intermediate numbers. 

Estimation of Fatty Acids.—F. Jean saponifies the butter with 
alcoholic potash, and adds magnesium sulphate after evaporation of 
the alcohol, washes the precipitate on a filter, and decomposes with 
hot dilute sulphuric acid. Pure butter should only contain of these 
solid fatty acids 87—-88°2 per cent., whereas oleo-margarin contains 
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94:1—95°7, and butter of poor quality 90; so that butter having more 
than 88 per cent. of solid fatty acids may be considered as being 
adulterated. Reichart saponifies 2°5 grams of butter with 1 gram of 
solid potash and 20 c.c. 80 per cent. of alcohol and distils the result- 
ing soap with sulphuric acid; the first 50 c.c. of the distillate should 
require, if the butter be pure, about 14—15 c.c. of decinormal soda 
solution, but cocoanut fat only 3°7 c.c., and oleo-margarin 0°25— 
0°95 c.c.; if, then a butter require only 12°5 c.c. of soda it is impure. 
Koettstorfer’s process has already been described (this Journal, Abstr., 
1879, 1069). E. W. P. 


Testing of Pepsin. By A. Petit (Pharm. J. Trans. [3], 10, 
583—584).—After reviewing the various methods of testing pepsin, 
namely :—(1) By coagulation; (2) by coagulated white of egg; (3) by 
fibrin, the author concludes that the first method should be rejected, 
since the principle in rennet which coagulates milk differs from that 
which dissolves and transforms fibrin. 

The second method which is generally adopted has one objection, that 
it does not establish sufficient gradation in the transformation; it may, 
however, be used as follows:—An egg is boiled for half an hour, the 
white passed through a sieve, and 5 grams of the coagulated albumin 
are treated with 25 grams of hydrochloric acid (1°5 HCl per litre) 
at 40°. The albumin should be dissolved in four or five hours by 
0:10 pepsin. The mixture should be shaken every half hour. 

The third method is the most suitable. All the phemonena are dis- 
tinct and comparable ; whatever be the nature of the ferment, all things 
being equal, its exact equivalence may be determined by reference to 
other specimens. 5 grams of moist fibrin strongly dried are treated 
with 25 c.c. of hydrochloric acid (3 grams HCl per litre), and to several 
flasks thus prepared quantities of pepsin, varying from 0°10 to 0°60 
gram, are added and heated to 50°, at which temperature the action of 
pepsin is a maximum. Agitate every half hour until dissolved, and 
then every hour : no precipitate should be produced by nitric acid after 
6 hours’ heating with 0°5—0°6 gram pepsin. L. T. O'S. 

Detection of Alizarin, Iso- and Flavo-purpurins; and the 
Estimation of Alizarin. By E. Scuunck and Romer (Ber., 13, 
41—43).—These compounds may be separated by fractional subli- 
mation, since alizarin begins to sublime at 110°, flavopurpurin at 
160°, and isopurpurin at 170°. The first is easily removed by keeping 
the temperature below 160°; in the sublimate obtained above 170° 
the two purpurins may be distinguished by the aid of the microscope, 
flavopurpurin subliming in fine reddish-yellow needles, whilst iso- 
purpurin sublimes in compact, well-formed rhombic crystals; or they 
may be separated by means of benzene, in which the latter is inso- 
luble, whilst the former is easily soluble. 

The authors propose to apply the above to estimate alizarin. The 
mixture is heated at 140° as long as a sublimate is obtained and the 
residue weighed, and thus the alizarin estimated by loss. In applying 
this method to commercial alizarin, it is necessary first to remove 
anthraquinone, oxyanthraquinone, anthra-, and isoanthra-flavic acids. 


P. P. B. 


TECHNICAL CHEMISTRY. 
Technical Chemistry. 


Action of Sulphuric Acid on Phosphates, especially Calcium 
Phosphate, in connection with the Manufacture of Super- 
phosphates. By J. Post (Ber., 13, 57—58).—The author finds that 
by the use of an acid containing 19°8 per cent. H,SO,, a very com- 
plete reaction takes place between it (2 mols. H,SO,) and calcium 
phosphate (1 mol.). After a few minutes, the alcoholic extract of the 
product yields but traces of sulphuric acid. 

In various experiments, 54°45, 55°66, 57:1, 58°75, and 61:2 per cent. 
of phosphoric acid was found, the theoretical being 66°67 per cent. 

r. o> 

Electro-brass Plating. By J. J. Hesz (Dingl. polyt. J., 235, 
47).-—The author uses the following bath, which differs materially 
from former formule :—84 grams sodium bicarbonate, 54 grams 
ammonium chloride, and 13 grams potassium cyanide are dissolved 
in 2 litres of water. ‘To render the bath active, the sides of the vessel 
are covered with a sheet of brass which serve as anode, whilst another 
piece of brass hangs in the bath and forms the cathode. The current 
is allowed to pass through the bath for one hour, when it is ready for 
use. It is better to employ cast brass. 

In order to tin directly on zinc, the author uses the following mix- 
ture :—50 grams sodium phosphate, 50 grams salammoniac, 25 grams 
sodium bicarbonate, and 25 grams tin salt dissolved in 1 litre of water. 
Instead of sodium phosphate, Rochelle salt may be employed. 

D 


Composition of Must at different Stages of Ripeness of the 
Grape. By E. Roronp! and A. Gatmserri (Bied. Centr., 1879, 877).— 
As ripening proceeds, the total acid and free tartaric acid diminish, 
whilst the ash and sugar increase. E. W. P. 


Patent Process for Preparing Inverted Sugar. By Mavumené, 
Cain, and Co. (Bied. Centr., 1879, 856).—Sugar dissolved in four times 
its weight of water is boiled with 5,45 concentrated sulphuric acid in 
silvered or tinned boilers, then neutralised with barium carbonate, 
filtered, and evaporated. To separate the salts which may be present 
in solution, alcohol is added, which may be recovered by distillation. 
By such a process, the crude product obtained in the first stage of the 
manufacture of sugar may be made available for the making of pre- 
Serves. a. W. FP. 


Extracts of Narcotic Plants. By H. Brurer (Pharm. J. Trans. 
[3], 10, 565—566).—To determine the value of various extracts of 
narcotic plants, extracts were made by the different processes in vogue 
and the proportion of alkaloid contained in them determined. 

Comparative experiments on conium with the extract of the defe- 
cated juice and extract by infusion, show that 10 grams of the former 
yield from 0°01309 to 0°0159 gram conicine, and the latter, 0°01857 to 
0°0329 gram. 

VOL. XXXVIII. 2h 
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Analyses of belladonna and datura were made with more uniform 
results. 
1 kilo. of fresh leaves of belladonna :— 


Per cent. Grams 


Grams. Containing atropine. atropine. 
On clarification of juiceyield 5°16 coagulum..... = — = 0:0580 
» 29°60 juice extract .. = 0°305 = 0°1067 


Deprived of juice .... ,, 15°50 aqueous extract = 0°721 = 0°1117 


When dried.......... » 0494 ,, » = 0721 = 0°3961 
- = 65aubanees » 4854 alcoholic ,, = 1352 = 0°6562 
Alcoholic extract of datura yields 1°442 per cent. alkaloid. 
7 - belladonna yields 1:081—1°4 per cent. alkaloid. 
Defecated juice of * »  0°090—0°27 ,, 
Aqueous extract of datura yields 0°451 per cent. alkaloid. 
a - belladonna yields 0°721—0°180 per cent. alkaloid. 


These results show that the alcoholic extract is much the richest in 
alkaloid, the extract by infusion ranks next. The extracts of the non- 
defecated juice are richer in alkaloid than the defecated ; this confirms 
the opinion that the extracts of Storck are more active than those of 
the defecated juice. L. T. O'S. 


Manufacture of Resorcinol and Colouring-matters derived 
from it. By Binpscuepier (Dingl. polyt. J.,234,484).—An abstract 
on this subject (Chem. News, 38, 226) has already appeared in this 
Journal (Abst., 1879, 291), but from the article in Dingler it would 
seem that the temperatures formerly given (Joc. cit.) are in degrees 
Fahrenheit and not Celsius. C. E. G. 


New Class of Phenol Colours. By C. Reicur (Dingl. polyt. J., 
235, 532; from the Berich. d. Oster. Chem. Ges., 1879, 12).—The pro- 
perty which phenol has of giving beautifully coloured compounds with 
aldehydes, acids, and anhydrides of polybasic acids, induced the author 
to investigate the action of polyatomic alcohols on the same group of 
bodies. Similar results were obtained in the case of glycerol, and it 
appeared, during the investigation, that carbohydrates, mannitol, 
quercite, erythrol, and ethylene glycol give colours with phenols. The 
author describes the colours obtained with glycerol and the compounds 
thymol, cresol, phenol, quinol, orcinol, resorcinol, and pyrogallol, and 
to these coloured bodies he gives the name of “glycereines.”’ 

Two parts of phenol, 2 parts of glycerol, and 1 to 2 parts of sul- 
phuric acid heated at 110—120° for a long time, give a dark reddish- 
yellow resin-like mass ; this is well washed and dissolved in alcohol or in 
soda-lye; the colour is then obtained by diluting the alcoholic solution 
or by the addition of hydrochloric acid to the soda solution. The 
substance gave the formula C,H,,O2, formed as follows :— 


C,;H,O + C;H,O; = C,H,.0. + 2H,0. 
This “phenolglycerein,” a brownish-yellow, amorphous mass, is 


soluble in acetic acid, alcohol, and in boiling water, but insoluble in 
benzene and carbon bisulphide. Its solutions acquire a splendid red 
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colour on the addition of alkalis. With alumina, lead oxide, and 
other oxides, coloured lakes are produced, and fibrous textures are dyed 
by it of a violet or yellow tint. 

On warming this compound with concentrated sulphuric acid, no 
sulphur dioxide is evolved, and a sulpho-salt, soluble in cold water, 
is produced ; this solution shades red with alkalis, and is not precipi- 
tated with alum. 

By heating the mixture of phenol and glycerol with less sulphuric 
acid, a yellow powder is produced insoluble in ether, benzene, carbon 
bisulphide, acetic acid, and alkalis: it turns red with the last class of 
reagents. But its sulpho-compound behaves like that of “ phenolgly- 
cerein,” the sulpho-salt given above. 

Five parts of glycerol, 2—5 parts of sulphuric acid, and 6 parts of 
cresol, heated at 110—120°, yield a dark, glistening, amorphous mass 
which gives a dark-brown powder. With alkalis it becomes violet-red, 
and its other properties agree with those of the phenol-colour. 

Three parts of thymol, 1 part of glycerol, and 5 parts of sulphuric 
acid give a corresponding glycerein, similar to the phenol compound 
as to its solubility, and giving a splendid violet-coloured solution with 
alkalis. Wool and silk can be dyed violet with this compound. 

In a similar manner, 1 mol. each of quinol, glycerol, and sulphuric 
acid produce the glycerein of quinol. Its alcoholic solution has a 
beautiful green fluorescence, and becomes brown with alkalis, without 
losing the fluorescence. In the same way the corresponding com- 
pounds of resorcinol and orcinol are obtained. Their alcoholic solu- 
tions become red with alkalis, and then show a green fluorescence. On 
wool and silk they afford pure yellow, reddish- and greenish-yellow 
colours. 

Seven parts of pyrogallol, 5 parts of glycerol, and 2—3 parts of 
sulphuric acid, heated at 120—130°, give the corresponding compound. 
The red product contains a new dye which gives a beautiful red shade 
with tin-salt. J. T. 


Action of Infusorial Earth on Colouring-matters. By G. 
Encet (Dingl. polyt. J.. 235, 150).—The author thinks that the 
physical properties of dyeing woven fibres are of much more import- 
ance than the chemical. To support this view he has investigated the 
behaviour of infusorial earth when treated according to the various 
processes of cotton and wool dyeing, the results of the experiments 
being noted in Bull. de Mulhouse (1879, 659) : mordanted and dyed in 
the same way as wool and cotton, it takes up the dyes quite as well as 
these substances. Formerly infusorial earth was considered a product 
of animal origin; but recent investigations have shown that it emanates 
from the vegetable kingdom. This, however, does not affect its 
chemical composition. D. B. 


Mineral Tanning. By C. Hernzertne (Dingl. polyt. J., 235, 
51—53).—The author has patented a process for tanning calf-skin, 
using (1) alum, (2) zinc-dust, for separating amorphous alumina from 
the former, (3) chromates, (4) baryta or lead salts, and in case it is 
necessary to colour the leather black, potassium ferrocyanide. For 
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the actual tanning process the three first-named substances only are 
used, the baryta and lead salts being evidently intended only to impart 
weight to the leather, so that such leather may compete with ordinarily 
tanned leather. The effective agent appears to be the chromate, but 
no details of the process are given. Sole-leather cannot be tanned 
according to this process. D. B. 


Linaloes-wood. By J. Morir (Dingl. polyt. J.,234, 468—470). 
—The author has obtained a sample of this wood, the ethereal oil of 
which is at present largely used in perfumery. The wood is extremely 
light, porous, almost spongy, has a light yellow colour, with darker, 
denser, and harder portions, which are quantitatively very subordinate. 
The wood is without taste. Its aqueous extracts are almost colour- 
less, and do not contain any trace of tannin. The alcoholic extracts 
also are but slightly coloured, and the author could not succeed in 
proving the presence of resinous substances with certainty. The 
examination with the microscope shows, without doubt, that it is only 
the dense and darker coloured portions of the wood which contain 
the ethereal oil, whilst the specifically lighter and paler coloured por- 
tions—the chief portion in the sample—contain empty cells. The 
author has not yet been able to collect evidence as to the origin of the 
wood, and the mode of distillation and preparation of the oil. 

| D. B. 

Wild Croatian Hops. By C. O. Cucu (Bied. Centr., 1879, 792).— 
These cannot be used alone in the preparation of beer, but must be 
mixed with at least twice their weight of ordinary hops; as they con- 
tain large quantities of tannic acid, they may be used with advantage 
for clearing purposes. J. K. C, 


Glycerina Cement. By T. Morawskx1 (Dingl. polyt. J., 235, 213). 
—Litharge, ground with glycerol, forms a cement which hardens 
rapidly. The author found, under various conditions, a glyceride of 
lead in the form of fine needle-shaped crystals of the formula 
C;H,PbO;; but much litharge usually remains uncombined. The 
combination takes place more rapidly on the water-bath. To prepare 
the compound quickly, a hot saturated solution of PbO in potash solu- 
tion is mixed with glycerol, more PbO added to saturation, and the 
solution quickly filtered: occasionally the compound crystallises out 
immediately. Heated to 130°, the compound becomes coloured, and 
at 200—210° it slowly carbonises. Decomposition soon begins on 
boiling with water, glycerol and lead oxide being separated. It is 
easily soluble in acetic acid with decomposition, and potash-lye easily 
dissolves it, especially on warming. It is acted on by nitric and sul- 
phuric acids, although not very rapidly when the acids are concen- 
trated, . 

The greatest tenacity of the cement is obtained with 50 grams of 
litharge to 5 c.c. of glycerol, 

The author is investigating compounds of glycerol and other metallic 
oxides. J. T. 
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Photograph of the Ultra-red Portion of the Solar Spectrum. 
By Captain Asner (Compt. rend., 90, 182—183).—The photographs 
of the portion of the solar spectrum, less refrangible than the A line, 
were obtained by the use of a silver-compound prepared specially for 
the purpose, but of which no further details are given. 

The wave-lengths are approximately correct; they were obtained 
by covering half of the slit, and exposing the sensitive surface to the 
extreme red of a spectrum of the first order, a suitable absorbing 
medium cutting off the blue end of the spectrum of the second order. 
The second half of the slit was then opened and the first covered. In 
this manner the two spectra are superposed, and the wave-lengths 
were obtained without the possibility of any great error. 

This photograph of the prismatic spectrum is in harmony with the 
thermic observations of Lamansky, and perhaps also with those of 
Sir J. Herschel. J. W. 


Existence of Carbon in the Coronal Atmosphere of the 
Sun. By J. N. Lockyer (Proc. Roy. Soc., 2'7, 308).—Photographs 
have been obtained of the spectrum of carbon, in oxygen and in 
chlorine, which correspond with the supposed carbon lines in the solar 
spectrum. 

The carbon lines in the solar spectrum are not reversed, showing 
that the vapour exists at a lower temperature and pressure than the 
metallic vapours in the sun’s atmosphere. It must, therefore, exist 
above the ehromesphere. C. W. W. 


Acceleration of Oxidation eaused by the Less Refrangible 
End of the Spectrum. By Caprain Apney (Proc. Rey. Soc., 27, 
291, 451).— The author is of opinion that Becquerel’s coloured 
spectra and Draper’s reversed spectra are due to the increased oxida- 
tion eaused by red rays. Silver bromide, spread on a plate and ex- 
posed first to diffused daylight and then to the solar spectrum under a 
layer of some oxidising solution (hydrogen peroxide, potassium per- 
manganate, nitric acid, &c.), gave a reversed spectrum, extending 
from D into the ultra-red. No reversal was obtained in an atmo- 
sphere free from oxygen. 

_ Silver bromide, which, under ordinary circumstances, is not sen- 
sitive below B, when exposed under sodium sulphite, was sensitive to 
M, the lowest limit (about w. 1. 12,000) yet photographed. Silver 
iodide, under the same conditions, was sensitive to a point between 
A and a. 

Solarisation is in reality due to the increased oxidation produced by 
the red rays, and this effect, as is well known, cannot be produced in 
reducing solutions. It may therefore be concluded that the whole 
Spectrum exercises a reducing action on the sensitive compound, and 
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that the reduced compound can also be reoxidised, the relative power 
of these actions appearing to vary with the part of the spectrum em- 
ployed. C. W. W. 


Spectra of Metalloids. Spectrum of Oxygen. By A. Scuusrer 
(Proc. Roy. Soc., 27, 383).—Four different spectra of oxygen must 
be distinguished. At the lowest temperature at which oxygen becomes 
luminous it gives a continuous spectrum; but as the temperature is 
gradually raised, the continuous spectrum is successively transformed 
into two distinct line spectra, which the author names respectively the 
compound line spectrum and the elementary line spectrum. The 
fourth spectrum is that which is always seen at the negative pole in 
vacuum tubes containing oxygen. 

The existence of the continuous spectrum is proved by the following 
facts :—The wide part of a Pliicker tube generally shines with a faint 
yellow light, which gives a continuous spectrum. A weak spark from 
a coil taken in oxygen at the ordinary pressure gives a continuous 
spectrum, having its maximum in the greenish-yellow. The point of 
an oxyhydrogen flame has a yellow colour when excess of oxygen is 
present (Becquerel) ; when excess of hydrogen is present, the hydrogen 
lines are seen (Pliicker). 

The elementary line spectrum is seen when a strong spark is passed 
through oxygen at the atmospheric pressure. There are some strong 
lines which do not appear in Thalén’s list. The author has made 
careful measurements of all the lines. 

The compound line spectrum of oxygen consists of four principal 
lines and a number of fainter ones. The four principal lines, one in 
the red, two in the green, and one in the blue, are always the first to 
appear (Willner). The following is the appearance of an oxygen tube 
as it undergoes exhaustion:—When the pressure is sufficiently 
diminished to allow the spark to pass, it has a yellow colour and gives 
a continuous spectrum; then the four lines make their appearance, 
gradually becoming stronger, while the continuous spectrum becomes 
weaker until at last the lines stand out on a perfectly black background. 
If now a Leyden jar and air break be introduced, the elementary line 
spectrum at once comes out. There is a blue line in this spectrum 
closely, but not exactly, coincident with the blue line in the compound 
line spectrum; the complete disappearance of the compound line 
spectrum has, therefore, hitherto escaped notice. 

The spectrum of the negative pole consists of fine bands, made up 
of lines at about equal intervals. 

The author considers that the separate spectrum generally seen at 
the negative pole in gases is due to separate molecular groupings 
which are formed at that pole. In support of this view, he adduces 
the fact that when the current is suddenly reversed, the peculiar 
spectrum is persistent for some time at what was previously the nega- 
tive pole. C. W. W. 


Absorption of the Ultra-violet Rays of the Spectra by 
Organic Substances. By W. N. Harriey and A. K. Huntineron 
(Proc. Roy. Soc., 28, 233).—The apparatus employed was a combina- 


GENERAL AND PHYSICAL CHEMISTRY. 431 


tion of Miller’s with Soret’s, modified to suit the particular require- 
ments of this research. The object of the research was to trace a 
connection between the chemical constitution of a body and its actinic 
absorption. The following conclusions have been drawn :— 

(1.) The normal alcohols of the series C,H2+:.OH are remarkable 
for transparency to the ultra-violet rays, pure methylic alcohol being 
nearly as much so as water. 

(2.) The normal fatty acids exhibit a greater absorption of the 
more refrangible rays of the ultra-violet spectrum than the normal 
alcohols containing the same number of carbon-atoms. 

(3.) There is an increased absorption of the more refrangible rays 
corresponding with each increment of CH, in the molecule of the 
alcohols and acids. 

(4.) Like the alcohols and acids, the ethereal salts derived from 
them are highly transparent to the ultra-violet rays, and do not exhibit 
absorption-bands. 

(5.) Benzene and bodies derived from it and its homologues are 
remarkable firstly, for their powerful absorption of the ultra-violet 
rays; secondly, for the absorption-bands made visible by dissolving 
them in water or alcohol and diluting; and thirdly, for the extra- 
ordinary intensity of these absorption-bands, that is to say, their 
power of resisting dilution. 

(6.) Isomeric bodies containing the benzene nucleus exhibit widely 
different spectra, inasmuch as their absorption-bands vary in position 
and in intensity. 

(7.) The photographic absorption spectra can be employed as a 
means of identifying organic substances, and as a most delicate test 
of their purity. The curves obtained by co-ordinating the extent of 
dilution with the position of the rays of the spectrum absorbed by 
the solution, form a strongly marked and often highly characteristic 
feature of many organic substances. C. W. W. 


Thermo-electric Properties of Liquids. By G. Gore (Proc. 
Roy. Soc., 2'7, 513).—When two plates of the same metal are immersed 
in a liquid which does not act chemically on them, and one of the 
plates is heated, an electric current is generated, the direction of which 
depends on the nature of the liquid. In strongly acid solutions the 
cold metal is positive to the hot; in strongly alkaline solution the hot 
metal is positive to the cold. The direction of the current depends 
on the nature of the liquid; its magnitude is often greatly affected by 
the kind of metal employed, although no chemical action takes place. 

The strength of the current is often greatly increased by main- 
taining the temperature of the hot plate for some time; in a few cases 
it was decreased. 

The heat applied seems to be the sole cause of the electricity gene- 
rated. GC. W. "wW- 


Density of Chlorine at High Temperatures. By J. M. Crarrs 
(Compt. rend., 90, 183—186).—The modification of Meyer’s apparatus 
for the determination of vapour-densities, devised by the author, con- 


sists in connecting the porcelain cylinder with two U-tubes, which are 
2712 
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calibrated and divided in tenths of cubic centimeters. One branch of 
these tubes is connected with a moveable vessel by which the pressure 
can be controlled, and the other branch terminates in a bulb or re- 
servoir of 9 or 10 c.c. capacity, which communicates by means of a 
capillary tube with the cylinder. One of the tubes delivers its gas 
through a narrow tube of platinum or clay to the bottom of the 
cylinder, while the expelled air passes into the second U-tube to be 
measured. . The tubes are filled with mercury, water, or sulphuric 
acid, according to circumstances, and are surrounded by cold water to 
maintain them at an equable temperature. 

Two experiments, conducted at the highest temperature of the fur- 
nace, showed that 10 c.c. of chlorine occupied the same volume as 
10°37 c.c. and 10°24 c.c. of air at the same temperature. There was, 
however, a small progressive diminution of volume, so that six minutes 
after the first observation the volume had contracted by 0°04 c.c., and 
after the second 0°05 c.c. This alteration in volume is probably owing 
to some action of the chlorine on the tobacco-pipe stem used to convey 
the gas down the cylinder. 

When the apparatus was filled with dry chlorine and heated as 
before, 10 c.c. of air displaced 9°98 c.c. and 10 cc. of chlorine. The 
density of chlorine, according to Meyer, requires in the first series of 
experiments an expulsion equal to 15 c.c., and in the second to 6°6 c.c. 
Two other experiments with a thick platinum tube gave 10°43 c.c. 
and 10°3 c.c. of air displaced by 10 c.c. of chlorine. Bromine, the 
density of which at 445° was 5°24 (theory 5°57), had at the same tem- 
perature as the chlorine, densities of 4°39 and 4°48. Iodine, the density 
of which at 445° was 8°657 (theory 8°795), gave in a similar manner 
results which showed that its density was reduced to 6:01 and 5°93. 
It must therefore be admitted that at the highest temperature of 
Perrot’s furnace iodine diminishes in density to increase in volume in 
the proportion of 1:1°5, and bromine in the proportion of 1:1°2; in 
the case of chlorine the increase in volume is 0, or at most only a few 
hundredths, and therefore nothing like an augmentation of: 50 per 
cent., as originally obtained by Meyer. J. W. 


Behaviour of Chlorine at High Temperatures. By V. Mrver 
and H. Ziisuin ( Ber., 13, 399—401).—The dissociation of chlorine to 
molecules of the size 2Cl,, which occurs (Ber., 12, 1430) in the case of 
nascent chlorine obtained from platinous chloride at or above 1200°, 
does not take place at similar temperatures if ready-formed chlorine be 
employed; in the case of iodine, however, this dissociation takes place 
even when the element is used in the free state. These results agree 
with those of Crafts (preceding abstract). T. C. 


Density of Bromine at High Temperatures. By V. Meyer 
and H. Ziisnin (Ber. 18, 405—407).—At a temperature of about 
1570° the density of bromine in the nascent state (evolved from platinic 
bromide) corresponds to 2Br,, so that bromine exhibits exactly the 
same phenomenon of dissociation as nascent chlorine and free iodine 
under similar conditions. 

The density of bromine when employed in the free state was very 
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difficult to determine at the same high temperature, owing to the 
explosive violence with which the element is converted into gas. The 
several numbers obtained, however, all lie between those for Br, 
(5°52) and 2Br, (3°64), and this agrees with the results of Crafts 
(this vol., p. 432). T. C. 


Behaviour of Iodine at High Temperatures. By V. Meyer 
(Ber., 13, 394—399).—At high temperatures iodine behaves exactly 
like chlorine. Up to at least 600°, its density corresponds to I,, at 800° 
it is much less, but remains constant between 1027° and 1567°, when 
the density corresponds to 21,. It differs from chlorine, however, in 
that the temperature at which the density is diminished by one-third 
is much lower, being 1000° in the case of iodine, whilst for chlorine it 
is 1200°. These results agree with those of Crafts (Compt. rend., 90, 
184, comp. preceding abstract), but are at variance with those ob- 
tained by Deville and Troost (Ann. Chim. Phys. [3], 58, 293), accord- 
ing to whom iodine has a normal density at 1040°. T. C. 


Density of Iodine at High Temperatures. By J. M. Crarvs 
and F. Meier (Compt. rend., 90, 690—692).—According to the well- 
known experiments of Deville and Troost the density of iodine is 
normal at 860° and 1040°, whilst, according to V. Meyer, the density 
of this element is abnormal above 590°. The authors have found that 
Meyer’s method of determining the temperatures by measuring the 
volume of gas consumed in a given time gives inaccurate results. In 
their own experiments they have employed the method previously 
described (this vol., p. 431), the determination of the temperature 
being made immediately before that of the density. The iodine used 
was prepared by Stas’s method. The numbers obtained are given 
in the following table as compared with those of V. Meyer. The 
third column shows the ratio between the experimental and theoretic 
densities :— 


Crafts and Meier. V. Meyer. 

iil “a / il - , 
Temperature. Density. D Temperatue. Density. > 
445° 8°74 — 450° 8°85 _- 
830—880 8°07 0:92 586 8°72 0°99 
1020—1050 7:01 0°80 842 6°76 0°77 
1275 5°82 0°66 1030 a795 0°66 
1390 5°28 0°60 1570 o°70 0°65 


From the authors’ results, it would appear that the density of iodine 
gradually decreases with a rise of temperature up to 1400”, and is not, 
as Meyer’s figures would show, constant between 1000° and 1570”. 
Probably at still higher temperatures the density would be reduced to 
half its normal value, or I, would become 21. ©. H. B. 


Observations on Vapour-densities. By V. Meyer (#er., 13, 
401—404).—The author endeavours to account for the conflicting 
results obtained by himself (see previous abstracts) and by Deville 
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and Troost (Ann. Chim. Phys. [3], 58, 293) in reference to the vapour- 
density of iodine at high temperatures, by the fact that the conditions 
of the experiment were very different in the two cases. Deville and 
Troost placed the iodine in the cold apparatus, which was then slowly 
heated, whereas, in the author’s experiments, the element was thrown 
directly into the red-hot vessel, and hence passed almost instantaneously 
from the solid to the gaseous state. It is therefore not improbable 
that in this latter case a dissociation would occur which, under other 
conditions, would not be observed, or only at much higher tempera- 
tures. Further, in the author’s experiments, the iodine vapour was 
always in contact with a foreign gas, which was not the case in 
those of Deville and Troost. Now it is well known that the presence 
of a foreign, chemically indifferent gas sometimes exercises a very 
remarkable influence on the molecular condition of the gas; so that 
the dissociation of complicated molecular groups, which under other 
circumstances can only be obtained at a high temperature, takes place 
at a comparatively low temperature if a foreign gas be present, pro- 
bably owing to the latter diminishing the partial pressure on the vapour 
in question. This is the case with the vapour of acetic acid, as shown 
by Horstman (Ber., 3, 78; 11, 1278). This effect appears to be inde- 
pendent of the nature of the indifferent gas. T. C. 


Vapour-densities of the Alkali-Metals. By V. Mryzr (Ber., 
13, 391—394).—The vapour-densities of potassium and sodium 
cannot be determined in vessels of glass, porcelain, iron, silver, or 


platinum, as all these substances are attacked by the metals at the 
temperature necessary for the determinations. The author is now 
trying vessels of graphite. z. &. 


Calorimetrical Temperature-determinations. By V. Meyer 
(Ber., 13, 407—408).—This is a reply to Crafts’s remarks (Compt. 
rend., 90, 184) on the author’s method of determining the tempera- 
ture in his vapour-density investigations. From his own observations, 
as well as those of Roscoe (Ber., 11, 1196), the author considers that 
the measurements of temperature given by the calorimeter are accu- 
rate enough for the purpose in question, as only an approximate and 
not an exact knowledge of the temperature is necessary. 

7 ©. 


Density of some Gases at a High Temperature. By J. M. 
Crarts (Compt. rend., 90, 309—312).—By means of a modification of 
V. Meyer’s vapour-density apparatus, the author has proved that car- 
bonic anhydride and hydrochloric acid have a normal density even at 
the highest temperature of a Perrot’s furnace (about 135°). He finds 
that at very high temperatures porcelain is permeable to hydrogen 
and aqueous vapour, and suggests that the small quantity of oxygen 
obtained by Meyer in his experiments on the vapour-density of chlo- 
rine may have been due to the action of the chlorine on a small 
quantity of aqueous vapour which had diffused into the >. 

C. H. B. 

Further Remarks on the Heat of Formation of Gaseous 

Chloral Hydrate. By Burrnetor (Compt. rend., 90, 491).—A 
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continuation of the discussion with M. Wurtz. The author points 
out that by operating at a low pressure, the mass of matter reacting is 
so far reduced that the total elevation of temperature cannot be more 
than one or two-tenths of a degree, a, quantity within the limits of 
experimental error. Moreover, the quantity of matter passing through 
the apparatus in a given time was probably only small, and the rela- 
tion between the vapour of water and that of chloral was uncertain. 
Then, again, everything tends to show that chloral hydrate is partly 
dissociated at 100°, and at a low pressure this dissociation would pro- 
bably become complete. C. & &. 


Reply to Berthelot concerning Chloral Hydrate. By A. 
Wurtz (Compt. rend., 90, 572).—Since Berthelot admits that chloral 
hydrate is dissociated at 100°, and that the decomposition tends to 
become complete at this temperature when the pressure is low, it is 
useless to continue the discussion. The author points out that when 
operating at ordinary pressures he always noticed a slight decrease in 
temperature, and that he employed a low pressure in order that the 
vapours might be dry. The quantity of chloral hydrate formed varied 
from 20—-40 grams in ten minutes. C. H. B. 


Action of Water on Silicon and Boron Fluorides: Solution 
of Cyanogen in Water. By H. Hammert (Compt. rend., 90, 
312—313).—The decomposition of an equivalent (104 grams) of 
silicon fluoride by water evolves 22°34 cals. The decomposition of an 
equivalent (68 grams) of boron fluoride evolves 24°51 cals. A mole- 
cular volume of cyanogen gas (22°3 liters) develops heat = + 6°8 cals. 
on solution in water. C. H. B. 


Comparison of the Curves of the Tensions of Saturated 
Vapours. By P. pe Monpgsir (Compt. rend., 528—531).—If instead 
of constructing the curves on the same scale of temperature a con- 
venient scale is chosen for each one, the points of agreement and dis- 


agreement become more marked, and classification is rendered much 
easier. C. H. B. 


Specific Heats of Solutions of Potash and Soda. By Haw- 
MERL (Compt. rend., 90, 694—695).—The following results were 
obtained by Berthelot’s method :— 


Potash. Soda. 
K,O per 100 grams Na,O per 100 grams 
solution. Sp. heat. solution. Sp. heat. 
32°72 0°697 38°34 0816 
25°48 0°737 25°54 0°852 
17°60 0°780 19°82 0°869 
1498 0°807 14°40 0-886 
11°16 0°845 7°21 0°924 
9°85 0°859 —- —- 
7°78 0°833 -— — 
6°28 0°900 — a 
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Oxidation of Haloid Salts. By H. Scuuuze (J. pr. Chem. [2], 21, 
407—443).—Action of Oxygen on Haloid Salts——The chlorides of the 
alkali-metals, and of barium, mercury, and silver, are not altered when 
heated in a glass tube through which a current of dry oxygen is pass- 
ing. The chlorides of lithium, strontium, and calcium lose a very small 
amount of chlorine. The chlorides of magnesium, aluminium, and 
zine are partly decomposed. Lead chloride is converted into an oxy- 
chloride of constant composition. The chlorides of iron, nickel, 
cobalt, manganese, copper, and chromium are converted into oxides. 

The determination of the energy with which oxygen acts on the 
various chlorides is beset with insuperable difficulties; but some other 
points brought out by the experiments are worth notice. Silver oxide 
is converted at the ordinary temperature into chloride by the action 
of chlorine gas, and calcium oxide when heated in chlorine forms a 
chloride with incandescence, whilst ferric oxide is only converted with 
difficulty to the chloride by free chlorine. 

The action of oxygen on these chlorides is quite in accordance with 
the affinities thus shown, for it is known that ferric chloride is easily 
decomposed by oxygen, calcium chloride very slowly, and silver 
chloride not at all. When the protochlorides of iron, tin, and barium 
are heated in air, they suffer partial oxidation together with formation 
of a higher chloride. Similarly when chlorine acts on such oxides 
as are capable of a higher state of oxidation, e.g., oxides of lead and 
antimony, protoxides of iron, manganese, and tin, a higher oxide is 
fermed in addition to a chloride. 

The author’s results agree with those which Kunheim obtained by 
the action of water-vapour at high temperatures on various chlo- 
rides, only that water-vapour is more energetic in its action than 
oxygen. 

The bromides are much more easily decomposed by oxygen than 
the chlorides, and the iodides than the bromides. 

The fluorides experimented on were those of sodium, calcium, mag- 
nesium, iron, and nickel, and the results obtained throughout were 
negative. Calcium fluoride, however, is partly decomposed if a trace 
of aqueous vapour is present, eveu that derived from the burning gas 
employed in heating the tube being sufficient. 

Action of Nascent Oxygen on the Haloid Salts—Pieces of various 
chlorides, bromides, and iodides were dropped into melted potassium 
chlorate, and oxidation took place to a greater or less extent in each 
case, the iodides being most easily oxidised, and the chlorides with the 
greatest relative difficulty. The oxidation was least in case of the 
alkalis, and increased through the groups of calcium, magnesium, &c., 
but silver and mercury chlorides were unacted on. 

Behaviour of Oxygen to Haloid Salts in presence of Acid Anhydrides. 
—lIodides, which are only slightly acted on by free oxygen (potassium 
iodide for instance) are decomposed if an acid anhydride is present 
with formation of a potassium salt, thus 2KI+SO, +20 = K,SO,+l|. 

Bromides are less readily acted on, and chlorides, especially those of 
the alkali-metals, even less readily than the bromides, although the 
heating of mixtures of chlorides and acid anhydrides, in presence of air 
has been proposed as a means of preparing chlorine on the large 
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scale. Fluorides are decomposed by some acid anhydrides (silicic and 
boric), but this happens also when free oxygen is not present. 

Behaviour of Acid Anhydrides with Haloid Salts in absence of Oxygen. 
—Potassium iodide is oxidised by some anhydrides, whilst a part of 
the anhydride is itself reduced to a lower state of oxidation; arsenic 
anhydride, for instance, yields iodine, potassium arsenate, and 
arsenious acid. Tungstic anhydride when heated with potassium 
iodide forms a lower oxide of a deep steel-blue colour, the composition 
of which has not been determined. From molybdic anhydride an 
oxide of the composition Mo,0,, has been obtained, while silicic, 
boric, stannic, titanic, and chromic anhydrides are without action 
when heated alone with potassium iodide. 

Chlorides are decomposed by the anhydrides of chromium, arsenic, 
sulphur, and phosphorus in absence of air, but chromic anhydride 
under this condition scarcely acts on the chlorides of the alkali 
metals. When carbonic anhydride is passed over a heated mixture of 
calcium chloride and tungstic anhydride, a dioxychloride of tungsten is 
formed: a dioxybromide is easily obtained by a similar method. 

Molybdic anhydride acts on fluorides with formation of molybdic 
dioxyfluoride, MoO.F., and phosphoric anhydride forms a phosphorus 
oxyfluoride, which will be described in another paper. G. T. A. 


Chemical Stability of Matter in Sonorous Vibration. By 
BertHeE or (Compt. rend., 90, 487—491).—The author has made expe- 
riments to determine the influence of sonorous vibrations on chemical 
decomposition or combination. Two notes, one corresponding to 100, 
the other to 7,200 simple vibrations per second, were without effect on 
ozone, hydrogen arsenide, ethylene in the presence of sulphuric acid, 
hydrogen peroxide, and persulphuric acid, even after a considerable 
interval of time, and although decomposition or combination, as the 
case may be, is in each instance attended with an evolution of heat. 
It would appear that matter is stable under the influence of sonorous 
vibrations, but not under the influence of ethereal vibrations, a dif- 
ference probably due to the much greater rapidity of the latter. 

C. H. B. 

Researches on Chemical Equivalence. Part I. Sodium 
and Potassium Sulphates. By E. J. Minis and T. W. Watton 
(Proc. Roy. Soc., 28, 268).—The conception of a chemical equivalent 
employed in this research is that given in Phil. Mag. [5], 1, 14, viz., 
that the chemical equivalent of a body is that weight of it which does 
the unit of work. 

The method employed in the case of the sulphates of sodium and 
potassium is the effect produced on the rate of formation of ammonia 
when nascent hydrogen is made to act on potassium nitrate. 

The conclusions which the authors draw are :— 

(1.) That sodium and potassium sulphates have a well-marked 
influence on the above reaction. 

(2.) That as more sulphate is added the reaction is accelerated. 

(3.) That equal weights of sodium and potassium sulphates have, 
as nearly as possible, the same working effect. 

The last conclusion may be otherwise expressed thus :— 
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If the equivalent of potassium sulphate be represented by a certain 
number, then the equivalent of sodium sulphate is represented by the 
same number. C. W. W. 


Researches on Chemical Equivalence. Part II. Hydrogen 
Chloride and Sulphate. By E. J. Miis and J. Hocarra (Proc. 
Roy. Soc., 28, 270).—The effects of these bodies on the rotatory 
power of lactin were used as the measure of work done. 

Varied quantities of solutions of hydrogen chloride (73 grams HCl 
per liter) and of hydrogen sulphate (196 grams H,SOQ, per liter) were 
made to act on a solution of 5 grams of lactin at 100°, and the change 
in rotatory power noted after half an hour. 

The results obtained show that although 2HCI may be the “ equiva- 
lent” of H,SO, in weight of saturation (7.e., in the ordinary sense) it 
certainly is not the equivalent in the dynamical sense. They also 
render it highly probable that HCl is equal dynamically to H.SQ,. 

C. W. W. 


The Speed of Reactions. By B. Pawizwski (Ber., 13, 334—335). 
—Boguski and Kajander (ibid., 10, 34) have shown that when acids 
(hydrochloric, hydrobromie, and nitric) act on marble, the rate of the 
reaction is inversely proportional to the molecular weights of the acids. 
The author concludes from his experiments on the action of hydro- 
chloric and nitric acids on the carbonates of calcium, strontium, and 
barium, that the rate is not inversely proportional to the molecular 
weights, but to the atomic weights of the metal in the respective car- 
bonates. T. C. 


Supersaturated Saline Solutions. By C. Tomiinson (Proc. Roy. 
Soc., 2'7, 121, 290).—The author has observed that with a southerly 
or westerly wind, the action of oils on a supersaturated solution of 
sodium sulphate is to throw down the seven-atom salt, in a powdery 
form, during damp weather, but in crystals during fine weather. With 
a northerly or easterly wind, the oil determined the immediate solidifi- 
cation of the solution. 

The author attributes these results to the presence or absence of 
ozone in the air, and cites various experiments adverse to the con- 
clusions of different observers, that they are due to particles of sodium 
sulphate in the oils employed. 

Oil of cajuput, previously inactive, was rendered active by the 
action of phosphorus in presence of water. Castor-oil and benzene 
gave the same result. 

Various essential oils and other substances, which were powerfully 
active, were rendered totally inactive by distillation ; but the distillates 
quickly became active when exposed for a short time to the air, or 
when a few drops of ozonised water were added. 

The solution of sodium sulphate did not solidify by itself even when 
dropped through the open air while a south-east wind was blowing. 

Ozone'prepared by means of electricity was found to render inactive 
oils powerfully active in a very short time. On one occasion when 
there was a large quantity of ozone in the air (wind N.E.) a paraffin 
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oil was distilled, and the distillate was found to be powerfully active ; 
the same oil distilled during a south-west wind was quite inactive. 

Sodium sulphate solution mixed with inactive oil of cajuput was 
shaken with hydrogen dioxide, but the solution did not solidify. 

Inactive cajuput and paraffin oils shaken up with pure oxygen were 
rendered active, ozone being formed at the same time. Castor-oil 
did not act in the same way. 

Charcoal, heated and cooled out of contact of air, was inactive 
when first exposed to the air, but became active after a short exposure 
during a north-east wind. C. W. W. 


Influence of Coal-dust in Colliery Explosions (No. 2). By 
W. Gattoway (Proc. Roy. Soc., 28, 410).—Colliery explosions often 
occur in mines, the air of which contains a very small percentage of 
fire-damp, and in which the character of the coal precludes the proba- 
bility of any sudden outburst of that gas. These mines are without 
exception of a dry and dusty character. The explosion is accompanied 
by the production of large volames of smoke and soot, and the timbers, 
&c., of the mine are found after the explosion (in those cases which 
are not followed by fire) to be covered by a deposit of coked coal-dust, 
presenting the appearance commonly called ‘‘ charred.” 

The author has made a number of experiments on the conditions of 
explosion in a dusty mine, the air of which contains a small percent- 
age of fire-damp. He finds that a local explosion in such a mine, by 
mixing the coal-dust with the air, may extend through an indefinite 
distance, more especially if the air of the mine contains a small 
quantity of fire-damp (2 per cent. or even less). If the length of a 
gallery is very great compared with its diameter, the flame is extin- 
guished in a short time. 

The most effectual means of preventing these explosions is to keep 
the floor of the mine continually wet, either with water alone, or with 
a weak solution of calcium chloride. Cc. W. W. 


Dry Fog. By E. Frankuanp (Proc. Roy. Soc., 28, 238).—It has 
been frequently noticed that during fogs near large towns the air is 
not saturated with moisture, the dew point in one instance being as 
much as 10° C. below the temperature of the air. 

Seeing the possible connection between this phenomenon and the 
fact that the evaporation of water is greatly retarded by its surface 
being covered with a film of coal-tar, the author made a series of ex- 
periments on the comparative rates of evaporation of water, when 
freely exposed to a current of air, and when covered with a film of 
coal-tar or of coal-smoke. It was found that the film retarded the 
evaporation from 92°7 per cent. to 66°6 per cent. 

The results of these experiments point out a condition of very 
common occurrence, competent to produce “dry fog,”’ whilst they also 
explain the frequency, persistency, and irritating character of the fogs 
which affiict our large towns. C. W. W. 
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Researches on Nitrous Anhydride and Nitrogen Tetroxide. 
By G. Lung (Ding. polyt. J., 233, 63—75 and 155—165).—It has 
not yet been conclusively proved whether or no nitrous anhydride can 
exist in the gaseous condition, or whether the gas which shows the 
empirical composition, N.O;, is simply a mixture of nitric oxide and 
nitrogen tetroxide, and that this mixture combines and forms nitrous 
anhydride on being condensed to the liquid form by cooling, or on 
coming in contact with sulphuric acid to form nitrosyl sulphate or 
with alkalis to form nitrites. 

The solving of this problem has been attempted by physical means 
(by the absorption spectra) by Luck and Moses, but the author has 
shown (Reports, German Chemical Society, 1878, p. 1643) that these 
results are not satisfactory because of the difficulty of obtaining 
nitrous acid free from nitrogen tetroxide, and even if this difficulty 
could be easily removed, any partial dissociation of the vapour would 
make the distinction by spectrum analysis unreliable. 

The author based his line of research on the well ascertained fact 
that nitric oxide cannot remain as such in presence of oxygen. Ac- 
cording to many chemists, nitrogen tetroxide is exclusively produced, 
whilst others, e.g., Berzelius and Weber, assert that the tri- and tetr- 
oxide of nitrogen are always simultaneously formed, the former being 
produced in proportion as the nitric oxide outweighs the oxygen in 
the mixture. When, however, there is an excess of oxygen, it is 
generaily believed that nitrogen tetroxide is exclusively or almost 
exclusively formed. 

It is clear, however, that if nitrogen tetroxide is passed into concen- 
trated. sulphuric acid, the quantities of nitrosulphuric and nitric acids 
formed must differ from the quantities of those bodies produced, if nitro- 
gen trioxide or a mixture of nitric oxide and nitrogen tetroxide in the 
proportions to form the trioxide be treated in a similar manner ; and if 
it be correct that the tetroxide is invariably formed with nitric oxide 
in presence of an excess of oxygen, then by passing a mixture of nitric 
oxide with an excess of oxygen through sulphuric acid, and subse- 
quently examining the products so formed in the sulphuric acid, the 
problem would be solved. This is the process which the author has 
followed. 

A consideration of the composition of the gases which leave the last 
leaden chamber and enter the Gay-Lussac tower, together with the 
composition of the resulting sulphuric acid compound, and of the 
gases which escape from the Gay-Lussac tower, prove almost conclu- 
sively not only that the nitrogen compounds have mainly the empirical 
formula N,O;, but that nitrogen trioxide actually exists as a gas im 
presence of free oxygen. The conditions in the sulphuric acid 
chamber are, however, too complicated for the above inference to be 
taken es demonstrated beyond doubt. . 

The author prepared liquid nitrous anhydride and rectified it: 
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2 liters of ordinary air at 17° were then passed through 50 c.c. of this 
liquid, which on analysis was found to have suffered no change in 
composition. In other experiments several cubic centimeters of the 
liquid nitrous anhydride were placed in a U-tube and evaporated 
by passing through it a rapid stream of dry air, the mixture of air 
and vapour was then passed through sulphuric acid, sp. gr. 1°84, and 
the last named analysed. The total nitrogen present in the sulphuric 
acid was determined as nitric oxide in the nitrometer, and the oxygen, 
from the amount of potassium permanganate required to oxidise the 
nitrogen compounds into nitric acid : from these determinations, the 
composition of the nitrogen compound or compounds which existed 
in the sulphuric acid was calculated. 

A table of the results of experiments is given from which it is 
shown generally— 

First. That nitrogen trioxide is partly decomposed by simple 
evaporation, yet a complete decomposition is never effected, either by 
mixing with a very large excess of air or by submitting the mixture 
to high temperatures: in all cases a very considerable proportion, up 
to three-fourths of the total nitrogen trioxide, remains unaffected. 

Secondly. The greater the excess of air, the greater the amount of 
trioxide decomposed, but there are exceptions to this rule. 

Thirdly. Ceteris paribus, temperature appears to have little or no 
influence in bringing about the decomposition, and the trioxide exists 
in presence of a large excess of air even at the temperature of 150°. 

Ws Me 

Action of Hydrogen Peroxide on Silver Oxide and Metallic 
Silver. By Berrueor (Compt. rend., 90, 572—577).—When hydro- 
gen peroxide acts on silver oxide in any proportion, the volume of the 
oxygen evolved is exactly equal to the active oxygen in the peroxide, 
provided the latter be sufficiently dilute to avoid local elevation of 
temperature. The result is the same whether the hydrogen peroxide 
acts on the moist silver oxide, or whether the former be mixed with a 
solution of silver nitrate and an alkaline hydrate added to the mixture. 
The residue consists of a mixture of metallic silver and a sesquioxide, 
Ag,O;, in the proportion of 1 mol. of the former to 1 mol. of the 
latter. 

Silver Sesquiovide when hydrated forms black flakes, which are 
solubie in dilute acids with evolution of oxygen and formation of ordi- 
nary salts of silver. Hydrochloric acid converts it into silver chloride, 
without evolution of any free chlorine or the production of hydrogen 
dioxide. It is decomposed by the carbonic anhydride in the air, with 
formation of silver carbonate. When dried, it slowly loses oxygen 
and is transformed into the monoxide. The formation of this com- 
pound may be represented by the equation: 3Ag,0 + 3H,0, = 
Ag,O; + Ag. + 3H,O + O; The same substance is probably pro- 
duced when ozone acts on the monoxide. 

The reaction may be explained by supposing that a compound is 
formed analogous to the double compound of barium and hydrogen 
peroxides, thus: 3H,O, + 3Ag,0 = Ag,O;.3H,0,Ag..* This compound 


* In a subsequent paper the author assigns to this compound the formula 
Ag,0O,.3H.O.—C. H. B. 
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is at once decomposed into free oxygen and hydrated silver sesqui- 
oxide. Ifthe hydrogen peroxide is in excess, the sesquioxide again 
forms the double compound, which is again split up, and so on until 
the whole of the hydrogen peroxide is decomposed. 

The existence of such a double compound is rendered probable by 
the fact that if an alkali be added drop by drop toa mixture of hydro- 
gen peroxide and silver nitrate solution at a low temperature, a brown 
precipitate is formed, but no gas evolved. Ina short time oxygen is 
given off and the precipitate turns black. 

Whatever the relative proportions of hydrogen peroxide and silver 
monoxide, the heat evolved is sensibly the same as that developed by 
the spontaneous decomposition of the former, viz., + 21‘6cals. Since 
the heat of formation of silver monoxide is + 7°0 cals., it follows that 
that of the sesquioxide is + 21:0 cals. 

When hydrogen peroxide acts upon finely divided metallic silver, a 
small quantity of the same oxide is formed, and this may be regarded 
as the active agent which brings about the decomposition of the di- 
oxide. C. H. B. 


Silver Sesquioxide. By Bertuetor (Compt. rend., 90, 653—656). 
—This compound was obtained by the electrolysis of a 10 per cent. 
solution of silver nitrate, in the form of large, thick, black, lamellar, 
striated needles, of brilliant metallic lustre. When exposed to the air 
at ordinary temperatures, it decomposes with evolution of oxygen, and 
the formation of a black amorphous powder ; a little above 100° the 
decomposition takes place with explosive violence. Prolonged wash- 
ing with water also brings about decomposition, removing silver nitrate. 
Analysis of the freshly prepared substance, rapidly dried by means of 
blotting paper, without pressure, showed that it is really a compound 
of silver sesquioxide with the nitrate, and has the composition 
4Ag,0;.2AgNO;.H.0, or is probably a salt of argento-nitric acid, cor- 
responding to phosphomolybdic acid, thus— 

(4Ag.03.N,0;)Ag.0.H,0. 


The substance Ag,O; or Ag,O, is probably identical with the unstable 


oxide described in the preceding abstract (Compt. rend., 90, 572). 
C. H. B. 


Compound of Calcium Iodide with Silver Iodide. By Max- 
WELL Simpson (Proc. Roy. Soc., 2'7, 120).—This salt is prepared by 
saturating a hot concentrated solution of calcium iodide with moist 
silver iodide, and crystallises on cooling in long white needles having 
the composition Cal,.2AgI.6H,0. It is completely decomposed by 
the addition of even a few drops of water, silver iodide being pre- 


cipitated ; this reaction affords an easy method of analysing the 
salt. C. W. W. 


Dicalcium Phosphate. By A. Mituor (Bull. Soc. Chim. [2], 33, 
194—198).—Dicalcium phosphate dried at 100° contains 5H.O, which 
it does notslose below 115°. It is soluble in ammoniacal ammonium 
citrate, whilst the phosphate containing 1 mol. of water is only sparingly 
soluble in ammoniacal ammonium citrate. When boiled with water, 
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dicalcium phosphate is partially decomposed, calcium phosphate 
goes into solution and tricalcium phosphate is formed. The whole of 
the dicalcium phosphate can be converted into tricalcium phosphate 
by decanting the acid solution, and boiling the residue of dicalcium 
phosphate and tricalcium phosphate with more water, or by neutra- 
lising the acid with chalk. By mixing boiling solutions of sodium 
phosphate, calcium chloride, and acetic acid, Ca,H,(PO,)..H.O is 
formed, and in the cold, Ca,H,(PO,)..5H,0. i. TF. OG. 


Effect of Heat on Mercury Di-iodide. By G. F. Ropwett and 
H. M. Exper (Proc. Roy. Soc., 28, 284).—Mercuric iodide, as is well 
known, is capable of existing in two crystalline forms belonging to 
different systems, and of passing from the one form into the other by 
change of temperature or by mechanical means. On heating a mass 
of the crimson amorphous iodide, it turns yellow at 126°, and of a 
red-brown colour just below the melting point, 200°. The fused 
substance has the colour of bromine, solidifies at 200° to a red- 
brown solid, which speedily becomes yellow, and at 126° passes into 
the crimson octohedral variety, this last change being accompanied 
by distinct cracking sounds. The change from the red iodide to the 
yellow is accompanied by an absorption, the reverse change by an 
evolution of heat. 

The coefficients of expansion of mercuric iodide were determined 
in the manner and with the apparatus employed in the case of silver 
iodide (ibid., 25, 280). The index of the apparatus showed a regular 
expansion of a bar of the iodide (red variety) until the temperature 
of 126° was reached, when the bar began to change from the octo- 
hedral to the prismatic condition, and rapid expansion took place 
without further rise of temperature. When the change was complete, 
the temperature was again slowly raised, and regular expansion con- 
tinued under a higher coefficient than before the molecular change, 
and this continued until the melting point was reached. The ex- 
pansion in passing. from the solid to the liquid state was also de- 
termined. The following are the results obtained :— 

Coefficient of cubical expansion for 1° from 0° to 126° (the point 
of change) = 0°0000344706. 

At 126°, during the passage from the red to the yellow variety, 
the body increased in bulk to the extent of 0°00720407. 

Coefficient of cubical expansion for 1° from 126° to the melting 
point (200°) = 0:0001002953. 

The changes in volume in a mass of liquid mercuric iodide in cool- 
ing from 200° to 0° would be as follows :— 


Volume at 200° of the liquid mass 11191147 
a 200° of the solid mass 1:0190453 
io 126° (yellow prismatic) .... 10115378 
.* 126° (red octohedral) = 1:0043337 
- 0° = 1:0000000 


The authors give a curve illustrating these changes. 
The specific gravities corresponding to the five marked conditions 
shown above are as follows :— 
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Sp. gr.at 0°.. 

126° (octohedral) .. 
126° (prismatic).... 
200° (solid) 

200° (liquid) 


” 


Schiff gives the sp. gr. of the octohedral variety as 5°91; Karsten 
gives 6°2009, and Boullay 6°320. C. W. W. 


Cubic Alum and Chrome Alum. By A. Pons (Ber., 13, 360— 
’ 367).—The necessary conditions for obtaining alum crystallised either 
in cubes or in octohedrons are described in detail, and also the over- 
growth of chrome alum with potash alum. T. C. 


Certain Dichromates. By K. Preis and B. Rayman (Ber., 13, 
340—343).—Barium dichromate, BaCr,0;, is obtained by dissolving 
barium chromate in concentrated chromic acid, and drying the crystal- 
line product at 100°. It is decomposed by water into chromic acid 
and ordinary barium chromate. This fact explains the observation of 
Schulerud (J. pr. Chem., 19, 36) that only barmmm monochromate is 
obtained by precipitating barium solutions with potassium dichromate. 
The mother-liquid from the precipitate of barium dichromate on 
standing deposits crystals having the composition of the salt, BaCr,0; + 
2H.0, obtained by Bahr and Zettnow (Jahresb., 1853, 358; Pogg. Ann., 
145, 167). 

Strontium dichromate, SrCr.O, + H,O, is identical with the salt 
described by Bahr (boc. cit.), and was obtained like the barium salt. 
It consists of easily soluble dark-red crystals. A salt containing 3H,0 
was obtained in one experiment in the form of granite-red delique- 
scent crystals. 

The compounds PbCr,O, and PbCr,0,.2H,0 are also described. 

T. C. 


Decomposition of Potassium Permanganate by Hydrogen 
Peroxide. By Berrue.or (Compt. rend., 90, 656—660).—It is well 
known that potassium permanganate and hydrogen peroxide in acid 
solutions mutually decompose one another. Thénard has shown 
(Compt. rend., '75, 177) that if the two acid solutions be mixed at 
a low temperature, the liquid is decolorised, but no oxygen is given 
off; if the temperature rises, oxygen is rapidly evolved. If the hy- 
drogen peroxide be added to the permanganate, the colour is dis- 
charged when the proportion of the peroxide and the permanganate 
is such that they both contain the same amount of active oxygen, 
and the whole of this oxygen is evolved when the temperature 
rises. These facts would seem to indicate the formation of a highly 
oxidised compound, stable at —12°, but decomposed at the ordinary 
temperature. The colourless character of the compound, and the 
non-production of any colour during its decomposition, render it im- 
probable that it is a higher oxide of manganese. It cannot be persul- 
phuric acid, for if the permanganate has been added until the solution 
just ceased to be decolorised, the liquid retains no trace of any oxidi- 
sing agent, whereas when permanganate is decomposed by persul- 
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phuric acid the residual liquid always liberates iodine from potassiam 
iodide. Again, it cannot be ozone, for this substance is insoluble in 
water, and is not present in any considerable quantity in the oxygen 
evolved. It would appear, then, that the unstable compound is a 
sesquioxide of hydrogen, H,O;, formed according to the equation 
Mn,O, + 5H,0, = 2MnO + 5H,0;, and corresponding with H.S; and 


with various metallic oxides. C. H. B. 


Platinic Bromide. By V. Mrver and H. Zistrin (Ber., 13, 404— 
405).—This compound can easily be obtained by heating spongy 
platinum with bromine and aqueous hydrobromic acid at 180° in sealed 
tubes. The residue left on evaporation of the filtered liquid is ex- 
tracted with water so as to separate any platinous bromide, and the 
clear liquid again evaporated and dried at 180°. Platinic bromide 
is a black-brown powder, which is not in the least deliquescent. It 
is readily soluble in water, and still more easily in alcohol and in 


ether. = & 


Mineralogical Chemistry. 


Examination of the Yellow Incrustation found on the 
Vesuvian Lava of 1631: Vesbium. By A. Scaccui (Gazzetta, 10, 
21—37).—The fissures in the immense lava torrent of 1631 are often 
found coated with an extremely thin green crust, with which one of a 
yellow colour is occasionally associated. In his attempts to ascertain 
the composition of this crust, the author has observed reactions differ- 
ing from those of the known elements, and which he attributes to the 
presence of a new element, vesbium, so called from Vesbio, the ancient 
name for Vesuvius. 

As the crust is too thin to separate mechanically, the pieces of lava 
are treated with very dilute hydrochloric acid, which dissolves off the 
crust, forming a blue solution, containing abundance of copper, silica, 
and other constituents of the lava; the acid solution is evaporated to 
dryness, heated to 170°, and exhausted with water. The residue 
consists principally of silica and a vesbium compound, together with a 
finely divided pulverulent matter which can easily be separated by 
elutriation ; after this has been done, the product is treated with hydro. 
chloric acid, filtered from undissolved silica, and again evaporated to 
dryness and heated to 170°: the small quantity of copper present is 
removed by repeated washing with hot water, when the purified 
vesbium compound remains as a dark-green powder, called vesbine by 
the author. This is hygroscopic, and when ignited becomes brown 
without fusing. It is soluble in acids, yielding a green solution; the 
addition of potash or ammonia to this solution precipitates a ferric 
compound of vesbium, partly soluble in excess of the precipitant, 
forming a yellow solution. When vesbine is fused with an alkaline 
carbonate or nitrate, it dissolves with effervescence, forming an alka. 

VOL. XXXVIIL. 
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line vesbiate soluble in water; on adding an acid to the colourless 
solution, it acquires a yellow colour similar to that of a chromate; this 
becomes bluish-green on heating. Alkaline vesbiates give precipitates 
of various colours with solutions of metallic salts, that with silver 
being bright red, whilst the zinc salt is greenish. Attempts to obtain 
potassium vesbiate in the crystalline state were unsuccessful. 

On passing hydrogen sulphide through an acid solution of vesbine, 
a brown precipitate is produced consisting chiefly of sulphur, but con- 
taining small quantities of lead and copper sulphides; the filtrate from 
this is of a bright blue colour, but becomes colourless on adding excess 
of ammonia, whilst a brown precipitate is thrown down. When a 
plate of zinc is immersed in the blue solution, the colour is changed to 
deep brown, so as to appear almost opaque. Even a very large excess 
of hydrogen sulphide produces no change in the blue solution. All 
the vesbium compounds, when fused with microcosmic salts, give a 
yellow bead tinged with brown in the outer flame, and a green bead in 
the reducing flame. C. E. G. 


Phosphates and Boro-phosphates of Magnesia and Lime in 
the Guano Deposit of Mejillones (Lat. 23—24°S.). By Do- 
MEYKO (Compt rend., 90, 544—547).—Whereas the guanos found in 
lat. 12—13° 8. retain the nitrogen of their organic matter, those in 
lat. 23—24° S. contain mere traces of this element, but are largely 
charged with phosphates. The most important deposit of these phos- 
phatie guanos forms a belt round the mountain Moiro de Mejillones, 


which is composed of granitic and syenitic rocks traversed by dykes 
of compact or porphyritic felspars. The deposit is about 50 meters 
in breadth, and varies in depth. It rests on banks of disintegrated 
rock, of which there are two well-marked varieties, tosca, a loose white 
sandy substance free from guano and phosphates, and ripio, a brown 
earthy substance mixed with a considerable quantity of guano, and 
often containing fragments of the neighbouring rocks. The ripio also 
contains concretions of gypsum, phosphates, and borophosphates of 
lime and magnesia. The great mass of the guano proper is brown, 
earthy, and consists mainly of calcium phosphate and sulphate, com- 
mon salt, and organic matter, with traces of magnesium phosphates, 
alumina, oxide of iron, and nitrates. The phosphates and borophos- 
phates found in the interior of this mass are— 

1. Guano en roche, a hard, compact, somewhat crystalline substance, 
of a grey colour, and consisting mainly of tri-calcium phosphate. 

2. Guano cristalizado, which includes double phosphate of calciwm 
and magnesium, (CaO,MgO).P.0; + 6H,O, found in the crevices of 
the rock or in the interior of cavities in hard masses of guano. The 
crystals are colourless, more or less transparent, and have a vitreous 
lustre. Their faces are indistinct, but the dominant form appears to 
be a rectangular prism. They have the composition MgO, 18°53; 
CaO, 5°80; P.O;, 40°18. Water and organic matter 36:00 = 100°46. 
Magnesium phosphate, Mg,P,0;, sometimes fibrous, sometimes in the 
form of long pyramidal crystals, having a greyish colour and vitreous 
lustre. The fibrous varieties have a silky lustre. The pure mineral 
contains MgO, 35:11, and P,O;, 64°89 per cent. 
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3. Borophosphate of magnesium and calciwm, which occurs in the 
form of spherical and kidney-shaped concretions, seldom more than 
6 cm. in diameter. The exterior of these concretions is soft, but the 
interior is hard and compact. The mineral is amorphous and of a 
yellowish-white colour. It is soluble in acids,. but after strong ignition 
is not attacked by nitric acid. On analysis it was found to have the 
composition :— 


Water and organic matter .. 


Al,O, and Fe:0, 
99°52 C. H. B. 


Artificial Production of Spinel and Corundum. By S&. 
Meunier (Compt. rend., 90, 701—702).—By the action of steam on 
aluminium chloride at a red heat in the presence of magnesium, minute 
crystals are obtained which have the composition and properties of 
spinel. They consist of colourless and transparent cubes and octohe- 
drons, have no action on polarised light, are extremely hard, and are 
not attacked by boiling nitric acid. Periclase, and possibly corundum, 
are formed at the same time. Attempts to obtain gahnite by substi- 
tuting zinc for magnesium were unsuccessful, probably on account of 
the Iow temperature, but the white powder left in the tube-consisted 
mainly of very distinct hexagonal plates, having no effect on polarised 
light. They contained no zinc, but consisted simply of alumina. 
Similar crystals can be easily obtained by the action of steam on 


aluminium chloride heated to redness in a porcelain tube. 
C. H. B. 


Martite from Brazil. By Gorcurx (Compt. rend., 90, 316—318). 
—The crystals of martite, which are generally octohedral, are found in 
the talcose rocks of Boa-Vista in the province of Minas Geraes. They 
have a brilliant lustre, and are sometimes slightly magnetic. Asso- 
ciated with them are found crystals of limonite, hematite, and magne- 
tite, having all the forms common to pyrites, from which they have 
evidently been derived. The interior of one large cubical crystal 
composed of a mixture of quartz and limonite, contained octohedral 
crystals of sulphur. The crystals of martite are composed of a mix- 
ture of hematite and magnetite, and in all probability have also been 
derived from pyrites. C. H. B. 


New Silicates of Aluminium and Lithium. By P. Havre- 
FEUILLE (Compt. rend., 90, 541—544).—I. 5Si0,.A1,0;.Li,0, may be 
obtained by heating silica and alumina with lithium vanadate for 
several hours to a temperature slightly above the fusing point of the 
latter. If the alumina and the silica be in the proportion of at least 
1 mol. of the former to 5 mols. of the latter, the crystals are large and 
well defined. They have the composition SiO., 69°03; Al,O;, 23°74; 

2k2 
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Li,O, 6°08 ; loss, 1:15 = 100-00, corresponding with that of oligoclase. 
They resist the action of acids, scratch glass easily, and have a sp. gr. 
of 2°40 at 10°. The crystals are transparent, sometimes milky. The 
general form is an octohedron with a square base, the ratio of the 
vertical to the lateral axes being about 0°824. They are bi-refractive, 
and the faces are frequently striated in a direction parallel to the 
intersection of the faces of the octohedron with those of the prism. 
Similar crystals are formed when mica is heated with lithium vana- 
date. ; 

II. 6SiO,.A1,0;.Li,0, may be prepared by heating lithium tung- 
state or vanadate with alumina and silica in the proportion of 1 mol. 
of the former to 6 mols. of the latter. The crystals have the compo- 
sition SiQ,, 72°60; Al,O;, 22°00; Li,O (by diff.), 5°40, and stand in 
the same relation to orthoclase and albite that the preceding com- 
pound stands to oligoclase. They have the hardness of orthoclase, 
and offer the same resistance to the action of reagents; their sp. gr. 
is 2°41 at 11°. When prepared by means of the vanadate, this com- 
pound crystallises in octohedra, the angles of which are identical with 
those of the preceding compound. When obtained from the tungstate, 
the usual form isa very obtuse prism, the edges of which are truncated 
by the faces of the octohedron observed on the crystals obtained from 
the vanadate. 

These two silicates, which have not yet been found in nature, 
furnish another example of geometric isomorphism similar to that 
observed in the case of the triclinic felspars. 

The crystals of the first compound differ from those of the second, 
in that they are bi-refractive, and depolarise polarised light. 

The author proposes to class these compounds with amphigene. 

. H. B. 


Artificial Production of a Leucitophyr identical with the 
Crystalline Lavas of Vesuvius and Somma. Incipient Crys- 
talline Forms of Leucite and Nepheline. By F. Fouguf and 
A. M. Levy (Compt. rend., 90, 698—701).—By fusing for twenty-four 
hours at a bright red heat, and then for twenty-four hours at a cherry- 
red heat, a mixture of silica, alumina, potash, soda, magnesia, lime, and 
oxide of iron, in proportions representing one part of augite, four of 
labradorite, and eight of leucite, a crystalline mass is obtained, the 
optical properties of which correspond exactly with those of the natural 
lavas. The augite is in small green microliths, the labradorite is in 
large microliths, twinned according to the same law as albite, and the 
leucite is in large and small trapezohedrons. Octohedral crystals of 
magnetite and picotite are also present. If the fused mass be allowed 
to cool slowly after the first twenty-four hours’ fusion, the formation of 
the crystals of leucite can be distinctly observed. 

When thin slices of leucite thus obtained are examined under the 
microscope, arborescent forms, generally at right angles, are observed. 
With polarised light, the two series of elements of the right angle are 
differently tinted, and extinction takes place in the direction of the 
branches of the cross. Less complicated forms are obtained with 
artificial nepheline. C. H. B. 
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Artificial Production of Felspars containing Barium, Stron- 
tium, and Lead. By F. Fougué and A. M. Levy (Compt. rend., 
90, 620—622).—By heating mixtures of silica, alumina, sodium car- 
bonate, and strontia, baryta, or lead oxide, in the requisite proportions 
to a temperature just below their fusing points for forty-eight hours, 
crystalline masses are obtained which correspond in composition to 
oligoclase, labradorite, and anorthite, but contain baryta, strontia, and 
lead oxide in the place of lime. These crystals resemble felspathic 
microliths in their behaviour with polarised light, and one of the axes 
of elasticity coincides with the direction of elongation. The anorthite 
of baryta is probably orthorhombic, the labradorite of lead is decidedly 
triclinic, but. the determination of the crystalline forms of the other 
compounds could not be made with certainty. The macle of albite, 
characteristic of triclinic felspars, was not observed on the artificial 
products. They all scratch glass, and, with the exception of the 
oligoclases of baryta, strontia, and lead, and the labradorite of strontia, 
are attacked by acids. Their specific gravities are given in the fol- 
lowing table :— 


Strontia. Baryta. Lead. 
Oligoclase........ 2°619 2-906 3°196 
Labradorite ...... 2°862 3°333 3:609 
Anorthite........ 3°043. 3°573 4-093. 


None of these artificial products corresponds with the natural tri- 
clinic barytic felspar recently described by Descloizeaux (Bull. Soc. 
Min., 1878). C. H. B. 


Production of Amphigene. By P. HaurereviLye (Compt. rend., 
90, 313—316).—-Very distinct crystals of amphigene were obtained 
by fusing potassium vanadate and aluminate with fragments of 
strongly ignited silica at a red heat in a platinum crucible for several 
days. Some of the faces. of these crystals showed striz similar to 
those observed on twinned crystals of triclinic felspars. Goniometric 
measurements proved that the faces and angles are strictly comparable 
with those of the crystals from Mount Somma described by von Rath. 
The action of the artificial crystals on polarised light showed that, 
like the natural crystals from Frascati, they are composed of several 
systems of repeated twins. The oxygen ratios determined by analysis 
were 1:3:8. The crystals have a sp. gr. 2°47, that of the natural 
crystals being 2°48. Like the latter, they are dissolved by sulphuric 
acid. C. H. B. 


Formation of Soils by Weathering. By J. Hazarp (Landw. 
Versuchs.-Stat., 24, 225—251).—The author has analysed three rocks, 
weathered portions from them, and the soils to which they have given 
rise. First a greywacke consisting of an aggregate of quartz-grains 
and felspar with mica fragments, a little carbon and crystallised silica. 
Second, a tolerably coarse-grained granite, consisting of quartz fel- 
spar plagioclase mainly, and biotite, with fissures charged with iron 
oxide; a little apatite and iron pyrites also occur. Third, phyllite, a 
fine-grained schistose rock, consisting mainly of a lamellar mineral of 
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the mica group; minute quartz needles permeate the mass, and other 
minerals occur sparingly. The following results were obtained :— 


3 2. 3. 4. 5. 
ae 0°13 2°40 1:53 — 2°49 
H,O combined ...... 1:30 1°23 2°27 2°13 
NRG dina eeisinkk sits ave 0°29 2°42 — — 4°87 
ee 73°95 72°32 77°42 63°39 64°06 
i dee guieaace ae 14°30 ; ; 18°25 s 
we, .............. 3-72 \ 1437 15:39 Sony 16°74 
is beads Gene 0°22 0°12 012 0714 
elt ig nig hn wind 0°97 1:15 1:23 4°27 1°52 
eee 1:07 0°75 0°80 1:88 1:54 
Diiichtauseeeeen 1:37 1°65 1:77 1:38 1:23 
BE eins ideas 2°86 1:57 1°68 3°25 119 

100°18 99°58 99°94  100°77 95°77 
Loss on ignition, less 
water and carbon .. — — — — 4°87 
100°64 
6. 7. 8. 9. 
eee eeTe oo 0°30 1°65 -- 
H,0O combined...... 2°58 29°5 3°23 3°53 
ee ai ae anne wegiaacs — 3°00 _- 
is sik i Si 72°87 = 33°54 19°14 63°58 
RS idenan ea pemeank ir 23°64 ; ; 
Taser vncnesxs 19-04 { > 40 y —s oS 
rare — 0°18 0-13 0°14 
Na awa tedae nes 1:73 0°86 1:30 1:41 
ere 1:75 1°89 1:29 1:40 
eS we iw ikaw wai 1:40 2°99 1:68 1:83 
EE ara 1:35 1:16 0°75 082 
I ik ee iio i dh ceae a — 25°42 39°35 _- 
P.O; ee ey iil 0°28 = pipet 
100°72 10°33 96°57 99°94 
Loss on ignition, less 
water and carbon.. — — 3°00 
99°57 


1. Fresh greywacke from a quarry, the mean of two analyses. 2. 
Soil above, taken in a fir-wood. Humus calculated from the C found 
given as 4:03 per cent.: loss on ignition 7°66 per cent. 3. The in- 
organic constituents of 2, with the water of 1, calculated to 100 
approximately. 4. Mean of two analyses of fresh granite. 5. Soil 
above the granite, estimated to contain 9:74 per cent. of cellulose and 
humus, with a loss on ignition of 14°36 per cent. 6. The inorganic 


constituents of 5 with the water of 4 caleulated to 100 approxi- 
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mately. 7, 8, 9, the corresponding results for the phyllite and its 
soil. 
From the analysis we have the following proportions :— 


Greywacke. 
Silica. Sesquioxides. Monoxides. 
Cer er 11°79 2°92 1 
BO secceses 1413 2°84 1 
Granite. 
Silica. Sesquioxides. Monoxides. 
__ eeeee 5°78 2°21 1 
Se. éonnsece 11°69 2°06 1 
Phyllite. 
Silica. Sesquioxides. Monoxides. 
PND vosceee 8°54 4°53 1 
DO. éssanenxs 11°64 5°02 1 


In all three soils, the silica has increased, whilst the oxides have 
diminished ; possibly the increase of lime in the phyllite soil may be 
due to additions made to the soil. The separation of silica into free 
and combined was only successfully made in the case of phyllite, from 
which it appears that there is less combined silica in the soil than in 
the stone. 

By neglecting quartz in the analyses of phyllite and its soil, and 
calculating up to 100, we get :— 

Sesqui- Mon- 
SiO,,. oxides. oxides. Humus. H,0. 
Unweathered silicate in fresh 
_ weerrrrerrr rrr. 44°78 41°68 920 — 4°34 
Unweathered silicate plus 

weathered products in soil 31°78 41°83 835 996 810 

Unweathered silicate in soil* 31°78 29°68 653 — 3°08 


Weathering products in soil — 12°15 180 996 5:02 


The bottom line shows base in excess of that required for the silica. 
This may be combined with humic acid, so that the phyllite soil may 
have the following composition :— 


ee 39°35 
Silicate undecomposed 42°74 (19:14 SiO, + 17°81 sesquioxide + 
3°93 monoxide + 1°86 H,O.) 


Humic salts ........ 14°46 (6°00 humic acid + 7°37 sesquioxide 
+ 1:09 monoxide. ) 
PE Dik tidanensonwn 3°02 (1°35 of which is moisture.) 
99°57 


* Obtained by taking the same proportions with the silica of the second line as 
are found in the first line. 
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Determination of absorption, soluble bases, moisture, combined water, 
carbon, humus (calculated), and loss on ignition—The material used 
was well air-dried and freed from root fibres as far as possible. For 
the absorption of nitrogen, 50 grams were treated with ammonium 
chloride solution of known strength ; after two days the nitrogen left 
in the solution was determined, and the c.c. absorbed by the material 
gives the number in the table. The soluble bases were determined by 
treating with dilute hydrochloric acid, evaporating to dryness, taking 
up with concentrated hydrochloric acid and water, &c. The water 
and carbon determinations were made by elementary analysis. 


Granite. 


a 


bo 


AIBDHMHW AAS 
TNA AGN Tt 


Absorption 
Solid bases 
Moisture 


Humus (calculated) 
Loss on ignition 


Ee =) 


11. 


36 

Soluble bases....../8° . : 13 -38 
Moisture *22 | 1°65 
H,O combined ....|2° “4 . 3°23 
Cc ; 3°00 


Humus (calculated). -46 | 6-00 
Loss on ignition.... |3° "24 | 6°35 |10°88 


) 


Nos. 1, 8 and 12 are the fresh rocks; 2 to 6 are rubble, gradually 
diminishing in size; 9 and 13 are also rubble; 7 is the granite soil 
before given ; 10 subsoil, and 11 upper soil, both above phyllite; 14, 
subsoil about 0°80 meter deep, 15, the soil above it, both in a fir-wood, 
and 16, soil from a meadow, all three being over greywacke. 

All three soils are fertile ores. The absorption of the rocks increases 
with rate at which they weather ; the greywacke soils show a diminish- 
ing absorption probably due to the effect of rain, as they were taken 
from a hill side. 

The absorption increases generally with the increase of the soluble 
bases, but not invariably. By degrees, the silicates of the sesquioxides 
pass into clay, which absorbs, whilst the monoxides are partly washed 
out, and the soluble bases are diminished. From this it happens, as 
in the granite, that the last weathering product with 9°6 per cent. of 
soluble bases has an absorption of 41. J. T. 
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Examination of Volcanic Dust which fell January 4th, 1880, 
at Dominica, and of the Water which accompanied it. By 
Davusrke (Compt. rend., 90, 624—626).—The powder collected after 
the rain was fine-grained, and resembled puzzuolana. Microscopic 
examination revealed the presence of colourless grains of labradorite 
and sanidine, greenish grains of pyroxene, crystals of gypsum, and 
very distinct cubic crystals of pyrites from 0°2 to 0°53 mm. diameter. 
Grains of galena were also present. The sand was impregnated with 
highly deliquescent salts. Analysis of the powder collected in the dry 
state gave the following results :— 


KCl. NaCl. CaSO. Organic. 
Soluble in H,O .... 1°96 0°63 0°28 0°70 
FeSO,. CaCO3. MgCO3. 
Soluble in dilute HC] 6°20 3°60 0°80 
FeS,. PbS. 
Soluble in HNO;.... 5°30 0°65 — — 5°95 


ee ie ks gg i bb tle b6 bos 06RbRSERE CEN 80°30 


No copper was detected. 


The rain received in a rain gauge was charged with about 20 per 
cent. by weight of a somewhat coarser powder. It held in solution 20 
parts per 1000 of the salts found in the dry powder. 

The presence of pyrites and galena in the powder is a fact worthy 
of special notice. The former has probably been recently produced in 
the volcano by the action of the sulphurous vapours, and resembles in 
appearance the pyrites found in the fumerolles of Iceland. 

C. H. B. 


Sketch of the Origin of the Mineral Waters of Savoy. By L. 
Livy (Compt. rend., 90, 628—630).—The mineral waters of the Savoy 
Alps may be arranged in three classes: (1) sulphuretted ; (2) saline 
(chlorides and sulphates) ; (3) carbonated (alkaline, calcareous, or 
ferruginous). To the first class belong the springs of Aix, Marlioz, 
and Challes, in Savoie, and of Bromines, la Caille, and Menthon, in 
Haute-Savoie. Analyses of the three first give the following results 
in parts per liter :— 

Aix-les-Bains. 
Sulphur spring. Alum spring. 
Temperature 43°5° 446° 
Hydrogen sulphide, free .. 3°37—413 mgrm. 3°74 mgrm. 
Sulphur as thiosulphate .. 3°84 mgrm. 3°60 mgrm. 
Total solid matter 0°4925 gr. 0°4443 gr. 


Marlioz. Challes great spring. 
Temperature 11° : 
Sodium sulphydrate 0°0285 gr. 
Total solid matter 0°6383 


In the second class are the waters of Bride, Salins, l’Echaillon, and 
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Bonneval (Tarentaise) in Savoie, and of Saint Gervais in Haute- 
Savoie. These contain from 16 (Salins) to 5 (Saint Gervais) grams 
of solid matter per liter, consisting principally of sodium and mag- 
nesium chlorides, and calcium and sodium sulphates. Their tempera- 
ture varies from 30° to 40°, except in the case of Saint Gervais, where 
the temperature is 20°. 

To the third class belong the springs of Saint Simon, Coise, Farette 
and la Bauche in Savoie, and of Evian and Amphion in Haute-Savoie. 
These always contain less than one gram of solid matter per liter, and 
their temperature is from 10° to 12°. The waters of Evian are alkaline 
and calcareous, those of la Bauche are highly ferruginous. 

The sulphuretted springs are found to the east of the axis of eleva- 
tion of the Western Alps, which stretches from Grenoble to Sallanches, 
in a district occupied by jurassic and cretaceous limestones traversed 
by faults. The waters acquire their sulphuretted character whilst 
percolating through the limestones, which contain concretions of 
gypsum and pyrites, and also bituminous organic matter. 

The saline springs are found to the west of the same axis in a dis- 
trict occupied by triassic beds which consist of white grits, magnesian 
limestones, glossy schists, gypsum with common salt, and ferruginous- 
clayey schists. 

The waters of the third class are, comparatively speaking, of sur- 
face origin, and are found in the old alluvium or in marshes. They 
derive their carbonic anhydride mainly from the air, and their iron 
from oxidised pyrites. C. H. B. 


Composition of the Waters of Cransac (Aveyron). By E. 
Wit (Compt. rend., 90, 547—548). 


April 15th, 1879. July 14th, 1879. 

Grams. 
Free carbonic anhydride o~— 
Magnesium sulphate 7 1:9985 
Calcium . 15623 
Aluminium ; 0°1760 
Manganese , 0°0704 
Nickel . 0:0008 
Potassium ' "14.46 
Sodium { 0-0908 
Lithium 
Rubidium traces 
Zinc a 
Sodium chloride ‘OL: 00161 

0°0870 


traces 


Total per liter .. 3°9696 41465 
Amount directly determined .. 3°9820 4°1820 


The mineral matter of the water of Cransac consists mainly of 
sulphates, and contains sulphates of manganese and aluminium, 
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together with small quantities of the sulphates of nickel and zinc. 
Copper, iron, and arsenic are absent, although the mineral matter is 
probably derived from iron pyrites undergoing decomposition. The 
amount of potassium present is considerably greater than that of 
sodium. The analyses (p. 454) of the principal spring (source Basse 
Richard) made at different dates seem to indicate that the composition 
of the water is subject to variation. 
The temperature of the water is 12°4° C. C. H. B. 


Mineral Waters of Bussang (Vosges). By EH. Witum (Compt. 
rend., 9O, 630—633). 
Source Source Source 
Salmade. d’en haut. Marie. 


Temperature . : Si 12°5° 11° 
Total CO, ......... 2°8719 2°1890 2°4934 


(a.) Portion of residue insoluble in water :— 


0:0634 0°0536 
0°0024 00024. 
0:0019 00020 
0:0010 0°0011 
0°1495 0°1880 
00506 0°0540 
0°3546 0°4196 
0°00026 0°00043 


0°3912 0°3081 
0°0896 00806 
0°0572 0°0497 
0°3580 0'2890 
0°0360 00264 
0°0013 0°0010 


P,O;, B.O3, and F.. traces traces traces 


Total ...... 1°54143 1°55696 1:47593 
The ‘ source Marie” rises in the bed of the Moselle. C. H. B. 


Waters of Bourboule. By A. Ricue (J. Pharm. Chim. [5], 1, 
302—306).— The springs of Bourboule, viz., Choussy, Perriére, 
Sédaiges, La Plage, and Fenestre owe their healing properties to 
the large quantities of arsenic they contain, viz., 0°0068 gram per 
liter in Perriére and 0°0064 in Choussy. In the case of Perriére and 
Sédaiges, the quantity of arsenic does not appear to alter; but in the 
springs of Choussy and La Plage it is slowly decreasing. Periodic 
analyses made during the year show that the total mineral matter 
decreases as it has done since 1867 from 5°886 gram per liter in that 
year to 4-970 gram per liter in 1879. The quantity of mineral matter 
in the Choussy and Perriére springs is about the same, as is also the 
proportion of lithium. L. T. O’S. 
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Direct Formation of the Chlorobromides of the Olefines 
and other Unsaturated Compounds. By Maxwext Simpson 
(Proc. Roy. Soc., 27, 118, 424).—Ethylene chlorobromide, C.H,C1Br. 
Chloride of bromine was prepared by passing chlorine into a solution 
of bromine in aqueous hypochlorous acid; on passing ethylene into 
this solution, an oily liquid separated, boiling after purification at 
108—110°, and giving on analysis numbers agreeing with the above 
formula. 

Propylene chlorobromide, C;H,C1Br, is prepared in a similar way, and 
boils at 118—120°. 

Allyl chlorodibromide, C;H;C1Br., is formed by the action of bromine 
chloride on allyl bromide at the ordinary temperature. It boils at 
197—199°. If the mixture be heated to about 100°, allyl bromo- 
dichloride, C;H;Cl,Br, b. p. 180—187°, is produced. 

Ethylidene chloriodide, CH;.CHC1I, may be prepared either by the 
action of a weak solution of iodine chloride on ethylidene iodide or 
of aluminium iodide dissolved in carbon bisulphide on ethylidene 
iodide, also dissolved in carbon bisulphide. After purification, the 
product distils at 117—119° without decomposition, and has a density 
of 2:054 at 19°. 

Ethylidene bromiodide, CH;CHBrlI, may be prepared in the same 
way as the chloriodide, substituting the bromide of iodine for the 
chloride. It boils at 142—144°, and does not solidify in a freezing 
mixture. GC. W. W. 


Preparation of Acetylene. By Jtnarieiscn (Compt. rend., 90. 
364—367, and J. Pharm. Chim. [5], 1, 307—310).—This is a descrip- 
tion of a special lamp for the preparation of acetylene by the incom- 
plete combustion of coal-gas, the supply of air being limited by 
virtually burning a jet of air in an atmosphere of coal-gas, so as to 
avoid any excess of oxygen being carried over into the ammoniacal 
cuprous solution. A description of the apparatus would be incomplete 
without the diagrams, which are given in the original paper. ‘ 

i. T. OS. 

Action of Bleaching Powder on Propyl, Butyl, and Amyl 
Alcohols. By J. Recnavutt and E. Harpy (J. Pharm. [4], 30, 405— 
408).—To determine the part played by the above alcohols in intro- 
ducing impurities in the ‘preparation of chloroform from ethyl alcohol, 
they were severally treated with bleaching powder. — Isopropy]! 
alcohol (b. p. 82°), isobutyl alcohol (b. p. 109°), and amyl alcoho! 
(b. p. 1830—132°), were distilled with bleaching powder; in each case 
the distillate separated into two layers, the lighter consisting of an 
alcoholic solution of a chlorine compound and the heavier of water. 
The upper liquid was again distilled with bleaching powder, when 
the distillate separated into three layers. The heaviest liquid con- 
sisted of a chlorine compound, and the other two of the alcoholic solu- 
tion of the same and water; they were again treated with bleaching 
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powder and so on until all the alcohol had been converted into the 
chlorine compound. 

The chlorine compounds in each case have properties similar to 
those of chloroform, but differ from it and from each other. These 
results show that the isomeric alcohols have sume influence on the 
purity of chloroform. The authors purpose giving a more detailed 
account of their research in a future communication. L. T. O’S. 


Action of Bromine on Epichlorhydrin. By E. Grimavx and 
P. Apam (Bull. Soc. Chim. [2], 33, 257—259).—By treating epichlor- 
hydrin with bromine at 100°, the latter is rapidly absorbed and an oily 
liquid obtained, which decomposes on distillation in a vacuum, but 
deposits crystals on adding water and cooling at 0°. The crystals sepa- 
rate from a heavy oil, and recrystallised from alcohol, consist of 
chlorotribromacetone, C;H,C1Br;0.4H,O (m. p.55°). Dried in a current 
of air, the crystals lose their water of crystallisation, and anhydrous 
chlorotribromacetone is obtained as a heavy, colourless oil, which 
attacks the eyes. 

The oily liquid which is separated from the crystais consists of 
chlorobromhydrin, CH,Cl.CH(OH).CH,Br (m. p. 190—195°). 

The action of bromine on epichlorhydrin may be expressed thus :— 


2(C;H;ClO) + 3Br, = C;H,ClBr,0 + C,;H,CIBrO + 2HBr. 
L. T. O’S. 
Action of Sodium on Epichlorhydrin. By Hanrior (Bull. 
Soc. Chim. [2], 32, 552).—By the action of sodium on epichlorhydrin, 
a yellow insoluble body, C;HiO, + 2NaCl, is produced, from which 
the sodium chloride cannot be removed by washing. If, however, the 
reaction is allowed to take place in the cold, a product is eventually 
obtained which is soluble in cold water. On heating this solution, 
the yellow substance is precipitated, but by evaporating the cold solu- 
tion in a vacuum, the sodium chloride crystallises out alone, and an 
oily liquid is obtained, having a sweet taste and corresponding with 
the formula C;H»O,. The author thinks it is the anhydride of a 
tetratomic alcohol, which he hopes to obtain from it by hydration. 
J. M. H. M. 
Constitution of Epichlorhydrin. By Hanrior (Bull. Soc. 
Chim. [2], 32, 551—552).—In order to decide by experiment be- 


2 
tween the two formule for epichlorhydrin, CH,CLCHC | and 
O 


CH,Cl.C.CH,(OH), proposed by Reboul and by Berthelot respectively, 
the author mixed gradually 92 grams epichlorhydrin with 130 grams 
phosphorus trichloride. A violent reaction occurred, and on cooling 
the mixture and submitting the product to distillation under reduced 
pressure, a liquid was obtained (b. p. 133—140° at 100 mm.) which 
proved to be a compound of epichlorhydrin and phosphorus trichloride, 
C;H,OCI1.PCI, ; it is decomposed by water into epichlorhydrin and phos- 
phorous acid. If Berthelot’s formula be correct, the hydroxyl should 
be replaceable by chlorine, isoallylene dichloride, CH,Cl.C.CH,Cl 
being formed, but no such body was produced in the reaction. 
J. M. H. M. 
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Inactive Glucose or Neutral Sugar. By U. Gayon (Bull. 
Soc. Chim. [2], 33, 253—256).—Horsin-Déon (ibid., 32, 121) shows 
that inverted and inactive sugar have the same composition, and that 
in the formation of inverted sugar, inactive sugar is first formed and 
subsequently converted into inverted sugar by hydration. In answer 
the author refers to previous notes by himself on the same subject, in 
which he arrives at the same conclusions as Horsin-Déon, but in dif- 
ferent ways. Details of the experiments are given in a. 

. T. O'S. 

Inactive and Inverted Sugar. By P. Horsin-Dfon (Bull. Soc. 
Chim. [2], 33, 256—257).—In reply to Gayon, the author points out 
that although their results agree, the difference between their commu- 
nications is, that Gayon states the fact and the author gives the expla- 
nation. L. T. O'S. 


Method of Producing Acetal. By R. Encxt and Dre Grrarp 
(Compt. rend., 692—694).—Acetal may be obtained in considerable 
quantity by passing a current of non-spontaneously inflammable 
hydrogen phosphide through a mixture of equal volumes of aldehyde 
and absolute alcohol, cooled to —21°. A small quantity of ethyl ether 
is also produced. It is probably not necessary to work at so lowa 
temperature, but the authors promise further details. C. H. B. 


Researches on Lactin. By E. J. Minis and J. Hocarrn (Proce. 
Roy. Soc., 28, 273).—The permanent specific rotation of lactin (milk- 
sugar) as determined by Jellett’s polarimeter is 59°17° (mean of 
21 experiments). Berthelot gives 59:3°. 

If the rotatory power of freshly prepared aqueous solution of lactin 
be examined at short intervals of time, it is found to gradually de- 
crease. This phenomenon was quantified by a series of determinations 
made at intervals of two hours, in some cases with addition of sodium 
or potassium chloride; and it was found that the change could be ex- 
pressed by the equation y= a + bw + ca, in which y is the angle of 
rotation, « the time in half hours, counting from the first contact of 
the lactin with water, and a, b, and ¢ are constants. From the results 
obtained, the initial specific rotation of lactin is calculated to be 
92°63°. When the specific rotation 64°8 is reached, the law of change 
must be expressed by a different equation; this fact pointing to the 
dual nature of lactin mentioned by Fudakowski. Increase of tem- 
perature hastens the change. The presence of sodium or potassium 
chloride increases the amount of lactin in solution, but has no apparent 
effect on the rate of change. 

The study of the action of hydrogen nitrate on lactin is attended by 
great experimental difficulties, but the authors have succeeded in ob- 
taining results which are expressed in acurve. This curve shows a 
rise in the rotatory power on first addition of nitric acid (due to 
galactose P), then it falls below zero (formation of mucic acid, and 
perhaps of leevo-tartaric acid); then a second rise (dextro-tartaric 
acid), and finally a fall to zero (oxalic acid). 

Water at 17° shaken with excess of lactin takes up a quantity cor- 
responding to a solubility of one part lactin in 10°64 parts water, the 
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quantity gradually increasing until it reaches the limit of 1 part 
lactin in 3:23 parts water. GW. We 


Action of Acetic Chloride on Valeraldehyde. By Maxwe i 
Simpson (Proc. Roy. Soe., 2'7, 120).—Equivalent proportions of acetic 
chloride and valeraldehyde were heated in a sealed tube at 100° for 
about three hours, and the product distilled. Abont half the liquid 
passed over between 115 and 145°; the remainder refused to distil 
even at 300°. On redistillation, the first portion boiled for the most 
part at 118—128°. It gave on analysis numbers leading to the for- 
mula C;H,O, AcCl. Its sp. gr. is about 0987 at 17°. It is 
gradually decomposed by water with formation of hydrochloric acid, 
acetic acid, and valeraldehyde. C. W. W. 


Action of Dehydrating Substances on Organic Acids. By 
B. Vancet (Ber., 13, 355—358).—It is well known that many poly- 
basic organic acids, either when heated or when subjected to the 
action of dehydrating agents, give carbonic anhydride, and frequently 
also carbonic oxide and water, whilst a residue is left depending on 
the nature of the acid. A more detailed investigation of these facts 
has led to the following results, attention being paid merely to the 
nature of the gas evolved :— 

Monobasic acids when heated with dehydrating agents (sulphuric 
acid or syrupy phosphoric acid) are either not decomposed at all, or 
only with difficulty, in which case they give either carbonic anhydride 
or carbonic oxide; thus stearic and benzoic acids give neither gas by 
the action of phosphoric acid, and with sulphuric acid they give car- 
bonic anhydride, but no carbonic oxide. Dihydric monobasic acids also 
give either carbonic anhydride or carbonic oxide; thus salicylic gives 
carbonic anhydride, whilst lactic acid gives carbonic oxide. Dibasic 
acids give equal volumes of carbonic oxide and anhydride, according 
to the following equation :—R’’(COOH), = R" + CO, + CO + H,0, 
as in the case of oxalic and camphorie acids. Dumas and Piria found 
that tartaric acid by treatment with sulphuric acid gave 3 vols. CO, 
1 vol. CO., and 2 vols. SO,, but by the action of phosphoric acid, 
the author states that it gives equal volumes of carbonic oxide and 
anhydride. Tribasic acids give 2 vols. of carbonic anhydride to 1 vol. 
of carbonic oxide, thus: R’’(COOH); = R’”H + 2CO, + CO + H,0O. 
This is the case with citric acid, the same result being obtained 
whether sulphuric or phosphoric acid be employed as the dehydrating 
agent. Dumas, however, found that citric acid when heated with 
sulphuric acid gave pure carbonic oxide. Should the above rules be 
confirmed by further experiments, the author believes that the deter- 
mination of the nature of the gas evolved on treatment with dehydrating 
agents would serve as a very ready method for ascertaining the 
basicity of organic acids. T. C. 


Action of Carbonic Oxide on Alkaline Hydrates at High 
Temperatures. By A. Geutuer (Ber., 13, 323—324).—A claim to 
priority of discovery over Merz and Tibirica (this vol. p. 374). 
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Synthesis of Formic Acid. By O. Loew (Ber., 13, 324—825).~— 
Formic acid, ferrous sulphide, ferrous formate, carbonic anhydride, 
and trithiomethylene are obtained when carbon bisulphide and 
water are heated with iron filings in sealed tubes at 100°. This 
method is recommended for preparing formic acid on the large scale. 

T. C. 

Action of Titanium Tetrachloride, Stannic Chloride, and 
Antimony Pentachloride on Acetic Acid and Acetic Anhy- 
dride. By A. Berrranp (Bull. Soc. Chim. [2], 33, 252—253).—The 
above chlorides act on acetic acid and acetic anhydride, forming 
mixed anhydrides, which are probably similar to the silico-acetic 
anhydride of Friedel and Ladenburg (Ann. Chim. Phys. [4], 27, 
428). L. T. O'S. 


Compounds of the Myristic Series. By F. Masino (Gazzetta, 
10, 72—78).—As commercial oil of nutmegs is usually more or 
less adulterated, it was considered preferable to prepare myristin 
directly from nutmegs by extracting the powdered seeds with ether, 
which was found to be a far better solvent than either benzene or 
light petroleum for this purpose. Obtained in this way, it crystallised 
in colourless lustrous silky plates (m. p. 55°; Playfair found 31°, 
probably from his substance containing impurities derived from the 
commercial oil of nutmegs employed). The myristic acid obtained 
from this by saponification with potash had the melting point (53—54°) 
given by Heintz. 

Myristamide, C\4H2,O.NH2, prepared by boiling myristin with alco- 
holic ammonia for three or four days, crystallises in lustrous scales 
(m. p. 102°). It is insoluble in water, but easily soluble in alcohol, 
ether, and benzene. Myristanilide, CyH.,O.NHPh, obtained by long 
continued heating of aniline myristate, crystallises in long slender 
silky needles (m.p. 84°), which are very soluble in ether, benzene, 
and chloroform. 

Myristolic acid.—Bromine does not act on myristic acid even at 
120°, but it is readily attacked by chlorine at 100° if exposed to sun- 
shine, hydrochloric acid copiously evolved, and a chlorinated deriva- 
tive being formed. This was separated from unaltered myristic 
acid by crystallisation, and heated with alcoholic potash for eight days 
at 180°; the product contained myristic acid and an oily body, which 
gave Pettenkofer’s reaction, and solidified at a low temperature 
(m. p. 12°); it united readily with bromine, forming the tetrabro- 
minated derivative C\yH,Br,O,. This is a yellow oily substance, 
which gradually gives off hydrobromic acid when exposed in a vacuum 
over solid potash, leaving a residue of the composition C,,H..Br,0., 
which is reconverted into myristolic acid (m. p. 12°) by nascent hydro- 
gen. The quantity of substance was too small to allow of the 
myristolic acid, C\,H4O;, to be purified for analysis. C. E. G. 


Products of the Oxidation of Wool: Cyanopropionic Acid. 
By J. A. Wanktyn and W. J. Cooper (Phil. Mag. [5], 7, 356).— 
When wool, dissolved in water by means of three times its weight of 
potash, is oxidised by four times its weight of potassium permanganate, 
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there are produced carbonic acid, oxalic acid, and ammonia; when 
only two parts of permanganate are employed at least two new acids 
are produced, one of which, cyanopropionic acid, has been obtained 
ure. 

. The free acid, obtained by decomposing the barium salt with sul- 
phuric acid, has the formula 2C,H;NO,.8H,0. It is an amorphous 
solid, brittle at ordinary temperatures, but softening at 100°. In mass, 
it has a pale brownish-yellow or straw colour, in powder, it is almost 
white. It is very soluble in water and in strong alcohol. It has a 
strongly acid taste and reaction, decomposes carbonates, and dissolves _ 
magnesium in the cold. It is oxidised by potassium dichromate and 
by permanganate. 

Heated to 140°, it gives off all its water; at higher temperatures, it 
is decomposed, evolving ethyl cyanide, and forming a brown mass, 
soluble in potash. 

Most of the metallic cyanopropionates are soluble in water, and con- 
tain water of crystallisation. 

Barium cyanopropionate, Ba(C,H,NO,).3H,0, is a white powder, 
very soluble in water, but sparingly soluble in alcohol. It loses 1 mol. 
of water at 160—170°. There is also a basic salt, _ 


[Ba(C,H,NO,)2.3H,0 2. BaH,0,. 


Silver cyanopropionate, 2C,HyAgNO,.3H,O, is nearly insoluble in 
water; the dry salt quickly absorbs 2 per cent. of water. There is a 
basic salt, 2C,H,AgNO,.AgHO.H,O, obtained by adding silver nitrate 
to the basic barium salt. 

Lead cyanopropionate, Pb(CysH,NO,)..H,0, is also nearly insoluble in 
water ; it is a white powder. 

The magnesium salt, Mg(C,H,NO,)..3H,O, is extremely soluble in 
water, drying up first to a jelly, and finally to a brittle mass, yielding 
a white powder. 

Potassium cyanopropionate, CSH,NKO,.H,O, forms a straw-coloured 
transparent solid. Dried at 100°, the salt contains five molecules of 
water; at 190°, it contains only one; deposited from strong alcohol 
and dried at 100°, it contains 4H,O. It is very soluble in water and 
in 40 per cent. alcohol, sparingly so in strong alcohol. Heated at 
200—220° with twice its weight of potash, it is completely decomposed, 
giving off ethylamine and leaving potassium oxalate, C,H,;NO, + 
2KHO=K,C,0,+C,H;.NH,, proving the acid to be isocyanopropionic 
acid. 

Calcium cyanopropionate, Ca(CyHsNO,).4H,0 (dried at 100°), is 
very soluble in water, and is precipitated from its aqueous solution 
in 84 percent. alcohol. It loses about 4 per cent. (half a molecule) of 
water at 200°. C. W. W. 


Amides and Anilides of 6-Hydroxybutyric Acid. By L. Bat- 
BIANO (Ber., 13, 312—314).—@-Amidobutyramide, 


NH,.CHMe.CH:.CONH,, 


is obtained by heating ethyl 8-chlorbutyrate with alcoholic ammonia 
in sealed tubes at 70—80° It is a syrupy liquid, which is easily 
VOL. XXXVIII. 21 
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soluble in water and in hot alcohol, but only sparingly soluble in 
ether. Its platinochloride crystallises in orange-coloured tables, 
which are but little soluble in alcohol, and insoluble in ether. The 
aqueous solution of the free base evolves ammonia when boiled, and on 
boiling with lead hydroxide, it gives lead @-amidobutyrate, from 
which the free acid may be obtained by treatment with sulphuretted 
hydrogen. It crystallises in deliquescent plates. The hydrochloride 
of B-amidobutyramide may be obtained by decomposing the platino- 
chloride with ammonium chloride; it forms a crystalline hygroscopic 
_mass. 

On heating ethyl f-chlorbutyrate for several hours with 3 to 4 
mols. of aniline a crystalline mass is obtained, which is only partially 
soluble in ether. The insoluble portion consists of aniline hydro- 
chloride, and the hydrochloride of 6-amidobutyranilide, 


NHPh.CHMe.CH,.CO.NHPh.HCIl, 


the latter of which crystallises in brilliant, colourless fatty plates 
(m. p. = 206°), which are insoluble in ether, and bui sparingly soluble 
in boiling water. 

The portion of the above product which was soluble in ether con- 
sisted of unchanged ethyl chlorbutyrate and aniline, together with 
B-butyranilbetaine, CyH,;NO,, which was purified by means of its 
oxalate. Itis a crystalline neutral mass, and forms a hydrochloride 
and platinochloride, PtCl.(@1oHi;sNO2HCl).. The free base on boiling 
with barium hydrate gives barium acetate and resinous products. 
The owalate, CiHi;3NO2.C,H,0;, crystallises in nodules (m. p. 138°), 
which are easily soluble in hot water and in hot alcohol, and shows a 
strong acid reaction. On treating the oxalate with barium hydrate 
it gives, in addition to the free base, the crystalline barium salt of 
8-anilobutyrie acid, NHPh.CHMe.CH;.COOH, isomeric with the above 
base. It crystallises in needles (m. p. 128°), which are but sparingly 
soluble in cold, but more soluble in hot water; it is easily soluble in 
alcohol and in ether. = & 


Electrolysis of Malonic Acid. By E. Bourcorn (Compt. rend., 90, 
608—611).—When an alkaline solution of sodium malonate is electro- 
lysed, the gas evolved at the positive pole consists simply of a mixture 
of oxygen, carbonic anhydride, and carbonic oxide without any hydro- 
carbon, whatever the degree of alkalinity or concentration of the solu- 
tion. With a neutral solution of the salt, carbonic anhydride alone is 
evolved and the liquid becomes strongly acid in the positive part of 
the cell. After a time, the carbonic anhydride is accompanied by car- 
bonic oxide and oxygen. With free malonic acid, the gas consists 
mainly of oxygen with small quantities of carbonic anhydride. Malonic 
acid, then, differs from succinic acid in that no hydrocarbon is pro- 
duced when it is electrolysed, and it differs from oxalic acid in its 
greater stability and in that it concentrates itself in the positive part 
of the cell. . C. H. B. 


Inactive Malic Acid. By G. J. W. Bremer (Ber., 13, 351—353). 
—The inactive malic acid obtained by the author (ibid., 8, 1594) by 
the reduction of tartaric acid with hydriodic acid consists of a mixture 
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of dextro- and levo-rotary malic acids. The two are best separated by 
means of their cinchonine salts, that of the former being the least 
soluble in water. The specific rotations of the two acids are +6°316 
and —2°596 respectively. T. C. 


Succinin. By A. Funaro and L. Danesi (Gazzetta, 10, 58—60).— 
When equal parts of succinic acid and glycerol are heated at 200°, a 
product is obtained which may be purified by dissolving it in water 
and adding animal charcoal; on cooling, the clear solution becomes 
turbid and gradually deposits the succinin as an amorphous buty- 
raceous mass of pale-yellow colour. It may be obtained almost colour- 
less by a second treatment with animal charcoal. Succinin, C;H,O;, 
forms an opaque mass resembling wax in appearance, insoluble in 
water or alcohol when cold, but easily soluble in the boiling liquid, in- 
soluble in ether, benzene, and chloroform. It is saponified by the 
action of alkalis in the same manner as other ethereal salts, yielding 
glycerol and succinic acid. C.. E. G. 


Synthesis of Ethylbenzene from Ether and Benzene. By M. 
Batsoun (Bull. Soc. Chim. [2], 32,617—618).—The author has previ- 
ously shown that in presence of aluminium chloride, ethylene unites 
directly with benzene, forming ethylbenzene, diethylbenzene, and tri- 
ethylbenzene. He now shows that ethylbenzene is produced by heat- 
ing together in sealed tubes at 180° for 12 hours a mixture of 1 part 
ether, 2 parts zinc chloride, and 4 parts benzene. A small quantity 
of a crystallisable substance is produced at the same time, together 
with ethylene, and hydrocarbons boiling at higher temperatures than 
ethylbenzene. J. M. H. M. 


Action of Iodine on Aromatic Compounds with Long Side- 
chains. By B. Rayman and K. Preis (Ber., 18, 344—347).— 
On treating cymene with iodine at high temperatures, it gives the 
same hydrocarbons as turpentine oil under similar conditions (Ber., 
12, 219; this Journal, 1879, Trans., 623), viz., hydrides of toluene 
and xylene, meta- and para-xylene, mesitylene, pseudocumene, cymene 
hydride, propyldimethylbenzene, and a high boiling hydrocarbon 
which gives benzoylbenzoic acid on oxidation. 

Amylbenzene and camphor by a similar treatment give in general 
the same products as cymene and turpentine oil. T. C. 


Fittica’s Fourth Nitrophenol. By S. Natanson (Ber., 13, 415— 
417).—The author is unable to confirm Fiftica’s statement (ibid., 12, 
2183) as to the existence of a fourth nitrophenol, for he has several 
times repeated Fittica’s experiments and has only been able to obtain 
ordinary orthonitrophenol (m. p. 45°), mixed with a little of the cor- 
responding para-compound (m. p. 114°). T.. C. 


Ethyl-derivatives of Orthamidophenetol and Orthamido- 
phenol. By M. Fosrer (J. pr. Chem. [2], 21, 341—375).—Ortho- 
amidophenetol is prepared by reducing the nitrophenetol with tin and 
hydrochloric acid, and after adding soda distilling off the base in a 
current of steam. Orthamidophenetol is a colourless, oily liquid, 
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which becomes brown on exposure to the air; it has an aromatic 
odour and a burning taste, and boils at 229° (bar. 756 mm.). It does 
not solidify at —21°. 

Monethylorthamidophenetol, CsH,(OEt).NHEt, is obtained by heat- 
ing amidophenetol and ethyl bromide in closed vessels at 60° for four 
or five hours; the free base is liberated from the salts so obtained by 
means of sodium carbonate. It is a colourless, highly-refractive 
liquid, and boils at 234—235° (bar. 751 mm.); its sp. gr. is 1021 
at 183°. Water and alcohol dissolve it but sparingly; with other 
ordinary solvents, it mixes in all proportions. It is volatilised by 
steam. The base becomes brown on exposure to the air, a change 
also produced by various oxidising agents. With bleaching powder 
and chloroform the base undergoes a change similar to that observed 
by Schmitt (J. pr. Chem. [2], 18, 196) in the case of aniline ; 
the chloroform solution on evaporation yields a crystalline residue, 
which is probably an azo-compound. Acetic chloride reacts on the 
base. This base forms well-crystallised salts, which are easily soluble 
in water and in alcohol, but insoluble in a mixture of alcohol and ether. 

Its hydrobromide, CyH,;NO.HBr, crystallises in beautiful colourless 
rhombic tables, which redden on exposure to air. 

The hydriodide, C,.H,;NO.HI, forms yellowish rhombic leaflets. 

The hydrochloride, CoH,;NO.HCI, forms long colourless prisms. Its 
solutions, when treated with platinum chloride and concentrated hydro- 
chloric acid, give a platinochloride, (C\jH,;NO.HC1),PtCh, in long, 
yellow, opaque, rhombic prisms or tablets. It is easily soluble in 
water; the aqueous solutions are decomposed on boiling; alcohol 
dissolves it easily, but it is insoluble in a mixture of alcohol and ether. 

The oxalate obtained by mixing alcoholic solutions of the acid and 
base crystallises in colourless, short, thick prisms, which are easily 
soluble in water. 

The sulphate crystallises in small rhombic plates, and the nitrate in 
long colourless rhombic columns. 

Monethylnitro-orthamidonitrosophenetol, Cy;H;(NO,)(OEt).N(NO) Et, 
is obtained by the action of nitrous acid on an alcoholic solution of 
ethylorthamidophenetol hydrochloride ; it is insoluble in water, slightly 
soluble in alcohol, from which it crystallises in yellowish prisms. It 
is not acted on by acids or alkalis. The nitro-group in this body is 
reduced by tin and hydrochloric acid, forming a base which is easily 
attacked by the air. 

Monethylorthamidophenol, CsH4(OH).NHEt, is prepared by heating 
the phenetol with concentrated hydrochloric acid in sealed tubes at 
130°. The free base, prepared by treating the hydrochloride so ob- 
tained with caustic soda, crystallises from ether or benzene in small 
white rhombic plates, which become brown on exposure to the air ; it 
melts at 167°5°, and is decomposed by distillation. Itis only sparingly 
soluble in chloroform, but easily in alcohol. Bromine reacts with the 
base, forming brown resinous products; a similar change is produced 
by potassium dichromate and sulphuric acid. Bromine-water and 
bleaching powder produce a violet, changing to a brown coloration. 

Monethylorthamidophenol is a weak base, its salts crystallise well, 
but appear to be decomposed by the evaporation of their aqueous solu- 
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tions; they are prepared by adding acids to the alcoholic solution of 
the base and allowing it to evaporate slowly. The salts are easily 
soluble in water and alcohol, but only sparingly in concentrated acids ; 
they become brown on exposure to air. 

The hydrochloride, C;H,,NO.HCI, crystallises in colourless needles or 
acute rhombic prisms, and may be sublimed by heating carefully. 

The platinochloride, (CsHi;,NO.HCl),PtCh, crystallises in long yel- 
lowish needles united in rosette-like groups. It is easily soluble in 
water and alcohol, and is decomposed on boiling with separation of 
platinum. 

The hydrobromide, CSH,NO.HBr, forms small colourless prisms, 
which, when carefully heated, may be sublimed. 

The hydroiodide crystallises in yellow acuminated needles; it is 
very unstable. The oxalate resembles that of the phenol. 

Orthamidonitrosophenol, CsH,(OH).N(NO)Et, is obtained by the 
action of nitrous acid on the alcoholic solution of orthamidophenol 
hydrochloride ; it is precipitated from its alcoholic solutions by water 
in greyish leaflets (m. p. 121°5°). It is insoluble in water, but soluble 
in other ordinary solvents, and is not acted on by alkalis or acids. Tin 
and hydrochloric acid convert it into amidophenol. 

Diethylorthamidophenetol, C;H,(OEt).NEt., obtained by heating an 
alcoholic solution of orthamidophenetol and ethy] iodide in sealed tubes 
at 120—130°, and decomposing the iodides so obtained with sodium 
carbonate. The free base is a colourless oily liquid, boiling at 227— 
228° (bar. 7543 mm.), and having an aromatic odour. It is insoluble 
in water, but soluble in other ordinary solvents. On exposure to air, 
it becomes yellow; bleaching powder gives a reddish-violet coloration, 
changing to a red; and bromine-water and other oxidising agents pro- 
duce a red solution. It is not acted on by acetic chloride. Concen- 
trated sulphuric acid dissolves it, forming a violet solution, which 
becomes yellow when diluted. Its salts form thick gelatinous masses. 

Diethylorthamidophenol, CsH;(OH).NEts, is obtained from the phe- 
netol by the action of concentrated hydrochloric acid. It is a colour- 
less liquid of aromatic odour boiling at 218—220°, and becomes green 
on exposure to air; the green solution when heated becomes yellow, 
and on cooling assumes the green colour. It is insoluble in water, but 
soluble in alcohol, ether, &c. Oxidising agents produce a reddish- 
brown coloration in its solutions. Bleaching powder gives a red- 
coloured solution, from which a dark resinous body separates. Bro- 
mine water gives a yellow cloudiness, then a blackish-brown resin, and 
leaving a reddish-violet solution. Like the other bases already de- 
scribed, it does not expel ammonia from its salts. The salts of this 
base crystallise well, are easily decomposed, and easily soluble in 
water and alcohol. 

The hydrobromide, CyH,;NO.Br, forms colourless rhombic tables 
which become violet on exposure to the air. 

The hydrochloride, CjH,;NO.HCIl, crystallises in colourless acumi- 
nated rhombic prisms, often united in twin-growths. 

The plutinochloride, (CjH,;NO.HCl).PtCk, crystallises in slightly 
yellow rhombic prisms ; soluble in water and alcohol, but only sparingly 
soluble in a mixture of alcohol and ether. 
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The hydriodide crystallises in yellow tablets or prisms, and the 
oxalate in small colourless prisms. 

The attempts to prepare triethylammonium derivatives of orthamido- 
phenetol and orthamidophenol have proved unsuccessful. 

In conclusion, the author draws attention to the relations between 
the boiling points of these bases and those of the corresponding sub- 
stituted anilines. The monethylamidophenetol boils 7°5° higher than 
the diethyl base, and monethylamidophenol 10° higher than the 
diethylphenol. The diethylerthamidophenetol has the same boiling 
point as orthamidophenetol. thylaniline boils 10° lower than 
diethylaniline. e. Fe & 


Nitroorth- and Nitropara-azophenetols. By H. Awnprzar 
(J. pr. Chem., [2], 21, 318—341).—By the nitration of orthazophene- 
tol, two dinitro-derivatives were obtained, which were separated by 
means of the difference of solubility in alcohol. The dinitrazo- 
phenetol, CyeHigNsO., which is soluble in alcohol, and forms about one- 
fourth of the yield, crystallises in bright reddish-yellow needles 
(m. p. 190°). Its isomeride, which is insoluble in alcohol, crystallises 
from hot chloroform or benzene in lustrous brownish-red prisms 
(m. p. 284—285°), which under the microscope appear blue when 
viewed by reflected light. It sublimes with partial decomposition, 
and is not acted on by concentrated hydrochloric or nitric acid ; con- 
centrated sulphuric acid, however, dissolves it, forming a bright-red 
solution, from which it is thrown down by water as a yellow fiocculent 
precipitate. 

This dinitrazophenetol (m. p. 284—285°), when reduced by ammo- 
nium sulphide, yields a dinitrohydrazophenetol, C¢HisNsO¢, which is 
insoluble in water and in alcohol, sparingly soluble in boiling alcohol, 
and largely soluble in chloroform, benzene, and ether. It crystallises 
from concentrated alcoholic solutions in brilliantly lustrous prisms 
(m. p. 201—202°), and by slow evaporation from dilute solutions, it is 
obtained in long iridescent prisms, having a vitreous lustre. When 
heated for a considerable time in the water-bath with hydrochloric 
acid, it is resolved into dinitrazophenetol and nitramidophenetol hydro- 
chloride— 


, CeHs(NOs) (OB). HN C.H,(NO.)(OEt).N 
oH 


+ = 
C.H;(NO,)(OEt).HN C.H,(NO.)(OEt).N 
+ 2C,H,(NO,)(OEt).NH).HCl. 


At the same time a small quantity of a weak base is formed, the salts 


of which are decomposed by water. 

Nitramidophenetol, C;H;(OEt)(NO.).NH., prepared by decomposing 
the hydrochloride, obtained in the manner already described, with an 
alkali, and extracting with ether. It crystallises from aqueous alcohol 
in long yellow needles (m. p. 96—97°). It forms well crystallised 
salts. Nitrous acid converts it into a diazo-compound, which when 
boiled with alcohol yields paranitrophenetol, thus showing the com- 
pound to be a nitramidophenetol, and not a diphenyl-derivative ; 
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further, that the dinitrazophenetol, which was prepared from orthazo- 
phenetol, has the constitutional formula, 


C.H,(OEt).(NO,).N : N.(NO,)(EtO)C,H; = [1:4:2:2:4:1). 


And the dinitrohydrazo- and nitramido-phenetols contain the groups 
in similar positions. 

Nitramidophenetol when heated with concentrated hydrochloric 
acid at 155°, is resolved into ethyl chloride and nitramidophenol. 

Parazophenetol, prepared according to Schmitt’s method (J. pr. 
Chem. [2 |, 18, 198), is scarcely acted on by cold concentrated nitric 
acid; both hot concentrated and fuming nitric acid attack it, forming 
(1) dinitrophenetol, soluble in water; (2) trinitrazoxyphenetol, 
soluble in alcohol, and an isomeride of the latter insoluble in alcohol. 
These three products were separated by the difference of solubilities in 
water and alcohol. 

Dinitrophenetol, CsH3(NO,)2.0Et, crystallises from alcohol in white 
silky leaflets (m. p. 85°), and is volatile in steam. It is sparingly 
soluble in hot water. When heated at 150° with concentrated hydro- 
chloric acid in sealed tubes, it yields a dinitrophenol (m. p. 102—103°). 
This is probably an isomeride of the a- and 8-dinitrophenols prepared 
by Hiibner, melting at 63—64° and 113—114° respectively. 

Trinitrazoxyphenetol, CysHisN 50s, crystallises from alcohol in long fine 
yellow needles, united in stellate groups. It is sparingly soluble in 
alcohol, easily soluble in hot alcohol, ether, chloroform, benzene, and 
glacial acetic acid, and insoluble in water. The isomeride of this 
trinitro-derivative, which is insoluble in alcohol, dissolves in glacial 
acetic acid, chloroform, and benzene, and very easily in ethyl acetate, 
from which it crystallises in bright yellow needles (m. p. 187°). It 
dissolves in concentrated sulphuric acid, and is reprecipitated from 
this solution by water. Nitric acid oxidises it with the production of 
the dinitrophenetol described above. Concentrated hydrochloric and 
hydrobromic acids do not act on it, whereas it is acted on by 
hydriodic acid. Alcoholic potash and soda also attack it. It is 
reduced by means of ammonium sulphide. 

In conclusion, the author draws attention to the fact that the appa- 
rently abnormal behaviour of parazophenetol with nitric acid is 
similar to the behaviour of azobenzene and azotoluene when treated 


with nitric acid. (H. Petriew, Ber., 6, 557.) y. FB 


Occurrence of Vanillin in certain kinds of Raw Beetroot 
Sugar. By C. Scurisuer (Ber., 13, 335—340).—The author finds 
that a substance (m. p. 79°) identical with vanillin occurs among 
the soluble non-saccharine constituents of the juice of beetroot sugar, 
and especially in such as are neutral or slightly acid, but rarely in 
those which are strongly alkaline. T. C. 


Synthesis of Aromatic Aldehydes: Cuminaldehyde. By A. 
Erarp (Compt. rend., 90, 534—536).—The author has previously 
shown that the oxidation of cymene derived from terebenthene by 
chromic dichloride in solution in carbon bisulphide, yields an oil 
forming a crystalline compound with sodium hydrogen sulphite ; 
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this, when decomposed by sodium carbonate, gives an aldehyde fusing 
at 80°, and resembling camphor in appearance. If the temperature 
be allowed to rise as high as the boiling point of the carbon bisulphide, 
the character of the reaction is completely changed. 

Cymene and chromic dichloride, when dissolved in carbon bisul- 
phide and mixed in the proportion of 1 mol. of the former to 2 mols. 
of the latter, give a chocolate-brown granular precipitate’ containing 
CyoH,y.2CrO.,Cl,, This is decomposed by water with the production of 
cuminaldehyde which boils at 223° (uncorr.), and may be purified by 
combining it with sodium hydrogen sulphite and decomposing the 
compound formed by means of sodium carbonate. Benzoic, isocu- 
minic, and anisic aldehydes may be easily obtained by this method. 
The chromic dichloride attacks the group CH; connected with the radicle 
phenyl, and by the further action of water transforms it into the group 
COH, characteristic of the aldehydes. 

Dimethylbenzene, oxidised in this manner, yields metamethylbenz- 
aldehyde, which when purified boils at 200°. 

In these reactions a small quantity of the corresponding chlorine- 
derivative is generally formed. The chromic acid produced by the 
action of the water on the chromic dichloride gradually oxidises the 
aldehydes if allowed to remain in contact with them. C. H. B. 


Action of Acetic Anhydride.on some Aromatic Aldehydes. 
By P. Barsizr (Bull. Soc. Chim. [2], 33, 52—56).—Three classes of 
acetyl-derivatives may be obtained from aromatic aldehydes: (1) in 


which the aldehyde function is destroyed by substitution ; (2) in which 
the phenol function is destroyed by substitution ; and (3) in which the 
substitution takes place in both functions. Bodies of the first class 
behave as monatomic phenols, those of the second class as monatomic 
aldehydes, and those of the third class as ethers. It is from the 
derivatives of the second class only that coumarin and its analogues 
can be obtained. The author’s experiments have been made with 
salicylic aldehyde, paroxybenzoic aldehyde, and the two oxytoluic 
aldehydes formed by the action of chloroform on an alkaline solution 
of liquid cresol. These two bodies had been isolated in the pure state 
by him when the note of Tiemann and Schotten appeared. The liquid 
aldehyde boils at 206—208°, the crystals of solid aldehyde melt at 
120°. All these aldehydes, when heated in sealed tubes with excess 
of acetic anhydride at 180° for six hours, give acetyl-derivatives of the 
‘second class, of which acetosalicylol, C;H,(AcO).COH, is a type. 
The new bodies thus obtained by the author are— 

Acetylparoxybenzaldehyde, C,H,O;.—A colourless oily liquid (b. p. 
260°), with an odour like that of the phenyl acetate. It combines 
with sodium hydrogen sulphite. 

Acetyl derivative of liquid oxytoluic aldehyde, C1¢HiO3.—A colourless 
slightly oily liquid (b. p. 267°), combining with sodium hydrogen 
sulphite. It does not solidify in a mixture of ice and salt. 

Acetyl derivative of solid. oxytolwie aldehyde, CyoHO3—A_ liquid 
similar to the preceding (b. p. 275°). All these compounds, when 
boiled with baryta-water, yield the corresponding aldehyde and acetic 
acid. The reaction which gives rise to these acetic salts is similar 
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to that observed in the case of salicylic aldehyde. An acetate of the 
third class is_ first formed, C,H,(HO).COH + 2Ac,0 = 
CsH,(OAc).C(OAc),H + Ac.OH. It may be isolated by prolonged 
washing of the product with sodium carbonate solution, and crystal- 
lises in fine white needles (m. p. 100°). On treating this compound 
with potassium hydrate, the acetyl of the phenol portion is removed, 
and an ether of the first class produced, C,H,(OAc).C(OAc).H + 
KOH = C,H,(OH)C(OAc).H + KOAc.  Diacetic salicylol forms 
large colourless crystals (m. p. 104—105°). On the other hand, by 
distilling the original acetyl-derivative, an ether of the second class is 
produced, C,H,(GAc).C(OAc),H = Ac,O + C;H,(OAc).COH. 
J. M. H. M. 

Action of Nascent Hydrogen on Orthonitrobenzaldehyde. 
By C. Rupoten (Ber., 13, 310--311).—Orthonitrobenzaldehyde, on 
treatment with tin and glacial acetic acid, gives a base, C;H;N, which 
crystallises in colourless plates. Its constitution is most probably 


represented by the formula | | SCH. 
HC 


A monochlorinated derivative of this base is obtained by the action 
of stannous chloride and hydrochloric acid on orthonitrobenzaldehyde. 
It melts at 83°, and forms a hydrochloride, C;H,CIN.HCI.H,O, which 
crystallises in reddish-coloured plates. The author is continuing his 
investigation. T. C. 


Formation of Cinnamic Aldehyde during Fibrin-pancreas 
Digestion. By J. Osstxovszky (Ber., 13, 326—328).—The author 
has found cinnamic aldehyde among the volatile products obtained by 
fibrin-pancreas digestion, and considers that this fact accounts for the 
formation of phenylpropionic and phenylacetic acids by the putrefac- 
tion of albuminous substances as observed by the Salkowskis. 

T. C. 

Limited Oxidation of Ethylbenzene. By C. Friepet and M. 
Batsoun (Bull. Soc. Chim. [2], 2, 615—617).—The sole aromatic pro- 
duct of the oxidation of ethylbenzene, according to the observations 
of Fittig and of Kekulé, is benzoic acid. All the attempts made by 
Kekulé to obtain an intermediate aldehyde, C,H;.CH..COH, were un- 
successful. The authors show that the CH, group is the first to 
oxidise, the product of incomplete oxidation being methylphenylketone. 
This substance is produced by the action of chromic acid in insufficient 
quantity on ethylbenzene in acetic solution. The reaction is complete 
in about fifteen minutes, and the mixture must be cooled in water to 
prevent too rapid action. Twenty grams of ethylbenzene furnished 
about 2 grams of methylphenylketone obtained in a pure state by 
agitating the oxidised mixture with water and fractionally distilling 
the supernatant liquid. J. M. H. M. 


Conversion of Bromostyrolene into Methylphenylketone. 
By C. Friepet and M. Batsoun (Bull. Soc. Chim. [2], 32, 613—615). 
By the action of sodium and carbonic anhydride .on the bromostyro- 
lene obtained from styrolene bromide by treatment with alcoholic 
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potash, Swarts obtained cinnamic acid, and hence assigned the for- 
mula PhCH: CHBr to bromostyrolene. The authors, however, show 
that the formula PhCBr: CH, is the correct one, since by the action 
of sulphuric acid or water on this substance, methylphenylketone is pro- 
duced, just as acetone is obtained from chloropropylene, MeCCl : CH). 
The reaction of bromostyrolene with sulphuric acid yields methyl- 
phenylketone in very small quantity, but about 66 per cent. of the 
theoretical proportion can be easily obtained by heating bromosty- 
rolene in sealed tubes with a large excess of water at 180° for 12 
hours. 


C,H;.CBr CH, + H,0 = C,H;.CO.CH; + HBr. 


By means of this reaction, methylphenylketone can be obtained 
from ethylbenzene. The authors explain the production of cinnamic 
acid in Swart’s experiments by supposing either that the crude bromo- 
styrolene contains PhCH: CHBr, as well as PhCBr:CH,, or that 
the acid C,;H;.C:C.COOH is formed first, and that this becomes 
cinnamic acid by fixation of hydrogen. J. M. H. M. 


Isophthalophenone. By E. Apvor (Bull. Soc. Chim. [2], 33, 56 
—59).—This substance was prepared by treating isophthalic chloride 
with benzene in presence of aluminium chloride; the product was 
washed with water, the excess of benzene distilled off, and the product 
treated with dilute soda. The residue is isophthalophenone, and the 
solution contains sodium isophthalate and the sodium salt of an acid 
which melts at 161°, and is less soluble in boiling water than iso- 
phthalic acid. The barium salt of the new acid crystallises in scales 
having the formula (C,,H,O;),Ba4+-2Aq. The silver salt is very slightly 
soluble in boiling water, easily soluble in ammonia, and crystallises 
in white filaments, of the formula C,H,O;Ag. The reactitn of iso- 
phthalic chloride with benzene therefore takes place in two stages:— 


(1) C.H.(COCI), + C,H; = C,H,(COPh).COC] + HCl; 
(2) C.H,\(COPh).COCI + C,H, = C,H, (COPh), + HCL 


The benzoylbenzoic acid obtained in the first of the above reactions 
is a meta-derivative ; the acid melting at 194°, obtained on oxidising 
tolylphenylketone, is a para-derivative; therefore Plascuda and 
Zincke’s acid melting at 127—128°, obtained by oxidising benzyl- 
toluene should be the ortho-acid. 

Isophthalophenone, purified by distillation, boils at about 260°; 
crystallised repeatedly from alcohol, it melts at 99°5—100°. Treated 
with alcoholic potash or soda, it furnishes a reddish resin, insoluble in 
alcohol and water. Baeyer, by treating phthalophenone with soda, 
obtained triphenylmethane-carboxylic acid, CH(C,H;)2.CsHy.COOH. 
Fused with potash, isophthalophenone furnishes benzoic acid, but no 
isophthalic acid. Treated with hot fuming nitric acid, it gives two 
isomeric derivatives: «-dinitroisophthalophenone, CsH.(NO2)2(COPh)» 
melts at about 260°, is almost insoluble in boiling alcohol, and crys- 
tallises from glacial acetic acid: -dinitroisophthalophenone is formed 
at a lower temperature, melts at about 100°, is more soluble 10 
alcohol and in acetic acid than the «-derivative, but does not crys 
tallise. 
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8-Diamidoisophthalophenone, obtained by reducing an acetic solution 
of the corresponding nitro-compound with metallic tin, is a yellowish 
amorphous powder, fusing at about 100°, but partially decomposing at 
about 70°, soluble in alcohol and in acetic acid, giving a reddish 
coloration, which is diminished by addition of hydrochloric acid. By 
the action of potassium nitrite on this compound, isophthalein appears 
to be formed. 

a-Diamidoisophthalophenone behaves like the §6-derivative, and 
_ appears also to give a phthalein. On reducing isophthalophenone 
with phosphorus and hydriodic acid at 200°, a colourless hydrocarbon 
is obtained, distilling above 360°, easily soluble in ether, slightly 
soluble in cold alcohol, and separating from boiling alcohol as a thick 
oil, which does not crystallise at — 18°. Baeyer.considers that when 
phthalic chloride is treated with benzene, it is the oxygen of the 
former which is replaced by phenyl groups, whereas the above experi- 
ments show that in the case of isophthalic chloride, it is the chlorine 
atoms that are replaced. 

To escape this anomaly, the author suggests for phthalic chloride 


the formula OH< A >0, in place of that usually received. 
J. M. H. M. 


Solubility of Benzoic and Salicylic Acids. By E. Burcoin 
(J. Pharm. Chim. [4], 30, 488—490).—According to Ost (J. pr. Chem. 
[2], 1'7, 288) 1 part benzoic acid is dissolved by 640 parts of water at 
0°, and 1 part salicylic acid by 1,050—1,100 parts water. In reply, the 
author confirms his previous results (ibid. [4], 27, 528, and 29, 10), 
that at 0° 1 part of the former acid requires 580 water, and salicylic 
acid, 666. 

The solubility of these acids from 0° to 35° may be represented by 
parabolic curves, and may be expressed by algebraic formula in func- 
tions of the temperature, that for salicylic acid being 2; = 0-002(# + 
10¢ + 750), which at 0° gives «= 1-5, i.e, 1 liter of water dissolves 
15 grams salicylic acid instead of 1 gram as stated by Ost. 

L. T. O’S. 


Dinitrobenzoic Acid. By F. Bremsremn and A. Kursatow (Ber., 
13, 355).—Metadinitrobenzoic acid (m. p. 202°) is obtained by the 
oxidation of either a- or @-dinitronaphthalene. Hthyl metadinitroben- 
zoate, CsH;(NO,.)2.COOKt, ecrystallises in brilliant colourless needles 
(m. p. 91°); 100 parts of alcohol (90 per cent.) dissolve 0°562 part 
of the salt at 13°. The formation of this ether serves as a ready 
method for detecting the acid. T. C. 


Phenyl-lactic Acid. By E. Eruenmerer (Ber., 13, 303—305).— 
Glaser’s phenyl-lactic acid (m. p. 93°) is phenyl-8- and not phenyl-a- 
hydroxypropionic acid, and has therefore the constitution— 

CHPh(OH).CH,.COOH (Ber., 12, 1637). 

Phenyl-a-hydrowypropionic acid, CH,Ph.CH(OH).COOH (m. p. = 
98°) is obtained from phenylethaldehyde and hydrocyanic acid by 
the general reaction with hydrochloric acid. It is less soluble in water 
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than the 6-acid, and a similar remark applies to the zinc salts of the 
two acids. When heated with dilute sulphuric acid in sealed tubes, 
it remains unaltered at 100°, but at 130° it splits up into phenyleth- 
aldehyde and formic acid, and at 200° it gives carbonic oxide, sul- 
phurons anhydride, and a condensation-product of phenylethaldehyde, 
C4H2»O2, which crystallises in silky plates (m. p. = 102°). The 
B-acid on the other hand is decomposed by dilute sulphuric acid at 
100° into cinnamic acid, styrolene, cinnamic acid, and carbonic anhy- 
dride. 

These facts show that in the hydrohalogen addition-products of 
cinnamic acid, the halogen must be in the 6-position. This would 
explain the formation of styrolene from a phenylhalogen-propionic 
acid on treatment with sodium carbonate. T. 


Phenylbromolactic Acid. By E. Erienmeyer (Ber., 13, 305— 
310).—The author adduces facts which show that Glaser’s phenyl 
oxyacrylic acid (Annalen, 147, 98) is a true oxy-acid, which stands to 
phenyldibromopropionic acid in the same relation that ethylene oxide 
does to ethylene bromide, and that the oxystyrolene obtained by 
Glaser (Joc. cit.) from the above phenyloxyacrylic acid is phenyleth- 
aldehyde. T. C. 


Artificial Formation of Tropic Acid. By A. Lapensura and 
L. Riicuztmer (Ber., 13, 373—379).—Hydratropic acid when oxidised 
with an alkaline solution of potassium permanganate gives atrolactinic 
acid, thus:—CHPhMe.COOH + O = CPhMe(OH).COOH, and this 
fact, taken in conjunction with the results of R. Meyer (Ber., 11, 1283, 
1787) on the hydroxylation of acids which contain the CH-group in 
the side-chain, would seem to show that tropic acid has the constitu- 
tion assigned to it in the foregoing equation, and not— 


CH,(OH).CHPh.COOH, 


as ascribed to it by Fittig and Wurster (Annalen, 195, 145). If this be 
true, then tropic acid must be represented by the last-named formula. 

Atrolactinic acid on boiling with concentrated hydrochloric acid 
gives atropic acid, C,H,O, (m. p. = 106°), thus :— 


COOH.CPh(OH).CH; = COOH.CPh: CH, + H,0, 


which shows that atrolactinic acid is not identical with Glaser’s 
phenyl-lactic acid, for the latter under similar circumstances gives 
cinnamic acid. By the action of hypochlorous acid atropic acid is 
converted into chlortropic acid, C,H,C1O; (m. p. = 129°), thus :— 


CH, :CPh.COOH + HClO = CH,(OH).CCIPh.COOH. 


Chlortropic acid is very soluble in water, and on reduction with 
zinc dust and iron filings in an alkaline solution, gives tropic acid 


(m. p. 118°), thus :— 
CH,(OH).CCIPh.COOH + H, = CH,(OH).CHPh.COOH + HCl. 


We have thus passed by a series of reactions from hydratropic acid to 
tropic acid, and the authors hope that by the synthesis of one of this 
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series of compounds to be able to settle finally the constitution of all of 
them. T. C. 


Aromatic Amido-Acids. By F. Tiemann and L. FRIEpLANDER 
(Ber., 13, 381—385).—Strecker (Annalen, 75, 27) prepared alanine 


by the following general reactions :— 


R.CH(OH).NH, + HCN = R.CH(CN).NH, + H.O and 
R.CH(CN).NH, + 2H,0 + HCl = R.CH(NH,).COOH + NH,Cl. 


The intermediate amido-cyanide, R.CH(CN).NH:2, can, however, be 
better obtained from the aldehydcyanhydrin, by the action of ammo- 
nia, thus:—R.CH(CN).OH + NH; = R.CH(CN).NH, + H.0, and 
this reaction is applicable not only to the acetic acid series, but also to 
aromatic aldehydes and even to ketones. 

Phenyl-amidoacetic acid, CPhH(NH.).COOH, is obtained by digest- 
ing 1 mol. of benzaldehydcyanhydrin with 1 mol. of ammonia dissolved 
in absolute alcohol at 60--80°. It crystallises in prisms or sometimes 
in six-sided tables (m. p. 256°), which are only sparingly soluble in 
cold, but more soluble in hot water. It is sparingly soluble in alcohol, 
but more easily in ether. On distillation, it yields an oil which 
becomes crystalline on standing (m. p. below 100°). Distilled with 
lime, it gives benzylamine; it forms crystalline copper and lead com- 
pounds, and a hydrochloride which crystallises in prisms, and is 
soluble in water. These facts show that this acid is identical with the 
amido-acid obtained by Stéckenius (Ber., 11, 2002) from phenyl- 
bromacetic acid and ammonia. =. © 


Oxidation of Sulphaminemetatoluic Acid. By I. Rewsen 
(Ber., 18, 347—351).—The author maintains the correctness of his 
statement (7bid., 11, 1328, 2088), that sulphaminemetatoluic acid gives 
sulphoisophthalic acid on oxidation, and denies the validity of Jacob- 
sen’s conclusions to the contrary. He also shows that Jacobsen’s 
assertion, that Lassaigne’s reaction is not applicable to the detection 
of nitrogen in bodies containing sulphur, is incorrect, and that the 
method proposed by Jacobsen for this purpose, viz., the substitution 
of iron filings for sodium, cannot be depended on. T. C. 


Constitution of Tyrosine and Skatole. By J. Ossixovszky (Ber., 
13, 328—334). 


Constitution of Phthalic Chloride. By E. v. Grricuten (Ber., 
13, 417—422).—There are two possible formule for phthalyl chloride, 
viz. :—C,H,(COCI). and CH<G5'>0, but it has not yet been defi- 
nitely settled which of these is correct (comp. this vol., p. 471). The 
present investigation was begun with the object of throwing further 
light on this subject. Phthalide, although not attacked by chlorine 
at a boiling temperature, is easily decomposed by phosphorus penta- 
chloride, even at_ 60—80°, with the formation of a compound, C,H,Cl,0, 
consisting of large monosymmetric crystals (m.p. 88°, b. p. = 275°, 
with slight decomposition), which are readily soluble in alcohol, ether, 
and in light petroleum, but insoluble in water. It is not acted on by 
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boiling water, and only slowly by boiling potash, but when gently 
heated with concentrated sulphuric acid, it is easily decomposed into 
hydrochloric acid and phthalic acid. It reacts with phenol, forming 
hydrochloric acid and phenyl phthalate (m. p. 70°). A compound, 
C;H,Cl,0, isomeric with the above (m. p. 88°), is obtained, together 
with a smaller quantity of the latter when 1 mol. of phthalic chloride 
is heated with rather more than 1 mol. of phosphorus pentachloride in 
sealed tubes at 210—220° for 50 hours. It crystallises in colourless 
tables (m. p. 47°, b. p. 262°, with slight decomposition), and in most 
of its chemical properties it has great resemblance to its isomeride 
(m. p. 88°). Both compounds, when treated with aniline, give the 
same product, which crystallises from hot alcohol in brilliant yellow 
scales (m. p. 152°), soluble in cold alcohol, more easily in hot alcohol, 
readily soluble in ether, and in chloroform, less so in light petroleum, 
and insoluble in water. It is reprecipitated by water unchanged from 
its solution in concentrated hydrochloric acid or glacial acetic acid. 
On heating with concentrated hydrochloric acid, alcoholic potash, or 
aqueous ammonia, it gives phthalic acid and aniline. Analysis led to 
the formula GHi< py >NPh. It is shown that the difference 
between the two bodies, C;H,Cl,O, cannot be due to physical meta- 
merism or to polymerism; and it seems most probable that the one 
(m. p. 88°) is C,H, : (CCl.)2:O, and the other (m. p. 47°) 
C.H,(CCl;).COCI. Since phthalic chloride gives both these com- 
pounds, it cannot have the constitution C;H,(COCl)., as such a body 
could not yield a substance having the second of the above formule : 
hence it must have the only other possible constitution, viz. :— 


CHL< GG '>0. T. ©. 


A New Series of Dye-stuffs. By E. Fiscuzr (Ber., 13, 317— 
319).—Phenanthrenedisulphonic acid, when treated with phenols, and 
more especially with resorcinol, gives a series of condensation-products, 
having the properties of dye-stuffs, very similar to the phthaleins 
described by Baeyer. In the case of resorcinol, the product (phenan- 
threnesulphein-resorcin, C2,H,O,S.) is a brittle mass, with a can- 
tharidian lustre, yielding a dark red-brown powder. Its solution, 
especially in alkalis, exhibits a fluorescence greater than that of 
fluorescein, and by transmitted light has a blood-red, and by reflected 
light a green colour. A constitution analogous to that of resorcinphtha- 
lein is ascribed to this substance, viz. 0< GE OH) > O8:Cubl 
It is sparingly soluble in cold water, but more easily soluble in hot, 
giving a golden-yellow liquid; it is still more easily soluble in alcohol. 
These solutions dye silk yellow, whilst its alkaline solution dyes red. 
It combines with bromine to form a dark violet-red powder, which is 
less soluble in water than the sulphein, but more soluble in hot - 
alcohol; this bromine derivative gives a bluish-red solution with 
alkalies, which imparts the same colonr to silk. Both the sulphein 
and its bromo-derivative become colourless on reduction. With rosani- 
line in alcoholic solution, the sulphein gives a characteristic cherry- 
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red liquid, which dyes silk a beautiful red. The bromo-compound 
gives a bluish product when treated in a similar manner. 

With pyrogallol, phenanthrenedisulphonic acid gives a body which 
dissolves in alkalis with a brown-red colour. The author proposes to 
utilise the fact of the production of these coloured compounds in the 
detection of a disulphonic acid in the presence of the mono-acid. A 
method is described for preparing phenanthrenedisulphonic acid on 
the large scale, and as a source of the above-mentioned dye-stuffs. 

=. G 

Potassium Hydrindigotin-Sulphate and Potassium Indoxyl- 
sulphate. By E. Baumann and F. Tiemann (Ber., 13, 408—415).— 
This is a reply to Baeyer’s remarks on a previous communication of 
the authors (Ber., 12, 1098—1192), in which they had advanced the 
opinion that hydrindigotin-sulphuric acid and indoxylsulphuric acid 
were not identical as stated by Baeyer. Further experimeuts now 
confirm their first conclusions. 

Potassium hydrindigotin-sulphate is best obtained by dissolving 
about 25 grams of moist but well-pressed hydrindigotin (indigo-white) 
in 25 grams of a solution of potash (1:2), a current of hydrogen 
being simultaneously passed through the liquid; the latter is then 
decomposed by the addition of 12—15 grams of potassium pyrosulphate 
and continuous shaking with air for an hour. The filtrate, after 
agitation with ether, is mixed with alcohol to get rid of the bulk of 
the sulphate, the remainder being removed by means of barium 
chloride. The quantity of the potassium hydrindigotin-sulphate 
formed was in all cases very small. A comparison of solutions of the 
potassium salts of hydrindigotin-sulphuric acid and indoxylsulphuric 
acid gave the following results :—(1.) Both solutions remain unchanged 
when agitated in contact with air. (2.) On the addition of dilute 
hydrochloric acid to the hydrindigotin-sulphate solution, indigo-white 
is at once thrown down, and this, on agitation with air or by treating 
with a small quantity of ferric chloride, is oxidised to indigo-blue. 
The indoxylsulphate, on the other hand, remains unchanged on the 
addition of dilute hydrochloric acid, and on warming an oil of fecal 
odour is precipitated, which after some time changes to a red 
amorphous substance, soluble in alcohol and in ether. If ferric 
chloride is not added previous to treating with dilute hydrochloric 
acid, this compound contains only a very small quantity of indigo. 
This very different behaviour of the potassium salts of the two acids 
towards hydrochloric acid serves as a very ready method of separating 
the two when present together in solution. (3.) Indigo-blue is at 
once precipitated when a solution of the hydrindigotin-sulphate is 
decomposed with a mixture of ferric chloride and hydrochloric acid; 
whereas the indoxylsulphate, under similar conditions, does not give 
a precipitate of indigo until it is warmed. The aqueous or alcoholic 
solution of the hydrindigotin sulphate is decomposed on evaporation, 
even in the presence of an excess of alkali, with the separation of 
indigo; whereas the indoxylsulphate does not undergo decomposition 
either on repeated evaporation or even by heating with excess of 
alkali in sealed tubes at 160°. These facts show conclusively that the 
two acids are not identical as stated by Baeyer. 
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The urine of rabbits fed with food containing finely powdered 
indigo gives a precipitate of indigo on the addition of a few drops of 
hydrochloric acid, and the filtrate, like the normal urine, gives Jaft’s 
indican reaction. The urine of dogs fed in a similar manner does not 
give indigo on addition of hydrochloric acid, but it does if fed with 
damp indigo-white wrapped in paper. These experiments show that, 
in virtue of some powerful reducing action in the intestines of the 
rabbit, the indigo is partially reduced to indigo-white; whilst in the 
case of dogs such a strong reducing action does not occur. When 
rabbits are fed for a long time with indigo, symptoms of palsy set in, 
and the urine becomes albuminous; whilst in the loins a considerable 
deposit of indigo takes place, showing that the indigo-white first 
formed is reconverted into indigo, and in great part, therefore, does 
not behave like other phenol compounds forming ethereal sulphates. 
In the cases of animals fed with indol, and whose urine then contains 
potassium indoxylsulphate, similar phenomena are not observed. The 
above experiments, although not conclusive, render it very probable 
that a salt of hydrindigotin-sulphuric acid is present in the urine of 
animals fed with indigo-white. T. C. 


Sulphur-derivatives of Diphenyl. By S. Gasrien and A. 
Devtscu (Ber., 13, 386—391). — Diphenylmonosulphonic chloride, 
C,.H,.SO.Cl, is obtained by treating potassium diphenylmonosul- 
phonate with an equivalent quantity of phosphorus pentachloride. It 
crystallises in pale yellow prisms (m. p. 115°), which are soluble in 
alcohol, ether, and carbon bisulphide. Digestion with alcoholic ammo- 
nia in sealed tubes at 100° converts it into diphenylmonosulphamide, 
C,,.H».SO,NH:2, which crystallises in needles (m. p. 228°), and is easily 
soluble in ether and carbon bisulphide, but almost insoluble in water 
and in benzene. 

Diphenyl mercaptan, C,H ».SH, is obtained from the sulphonic chlo- 
ride by reduction with tin and hydrochloric acid, and subsequert dis- 
tillation in steam. It is a white mass (m. p. 110°), which, when 
freshly prepared, is completely soluble in alkalis, but on keeping 
gradually loses this property, owing to its conversion into the disul- 
phide by the action of the air; it is soluble in alcohol, glacial acetic 
acid, and ether, and more easily in benzene and carbon bisulphide; it 
forms crystalline mercaptides with lead and mercury. 

Diphenyl sulphide (C\.H,).8, is obtained by the dry distillation of 
the lead mercaptide. It crystallises in brilliant plates (m. p. = 171°), 
which are moderately soluble in alcohol, ether, glacial acetic acid, 
carbon bisulphide, and benzene. 

Diphenyl sulphone (C,,H,).50O2, is formed by the oxidation of diphenyl 
sulphide with potassium permanganate in glacial acetic acid solution. 
It crystallises in colourless plates (m. p. = 215°), and is easily soluble 
in alcohol, carbon bisulphide, and benzene, but only sparingly soluble 
in ether. A compound, apparently identical with this sulphone, may 
be prepared by heating diphenylsulphonic chloride with diphenyl in 
the presence of aluminium chloride. 

Diphenyl disulphide (C\,H,)S,, is the product obtained by the spon- 
taneous oxidation of diphenyl mercaptan. It is, however, more con- 
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veniently prepared by employing dilute nitric acid as the oxidising 
agent. It crystallises in colourless needles (m. p. 149°), which are 
easily soluble in alcohol and carbon bisulphide, but less soluble in 
ether or glacial acetic acid. 

Diphenylmonosulphinic acid, CyH».SO.H, is obtained, together with 
diphenyl and the following compounds, by the reduction of an ethereal 
solution of the monosulphonie chloride with sodium amalgam. It is a 
crystalline powder, which is decomposed even at 70°, and is soluble in 
hot water. 

Ethyldiphenylmonosulphonate, C,H ».SO;Et, obtained as above 
described or by the action of ethyl iodide on the corresponding silver 
salt, crystallises in needles (m. p. = 73°), which are easily soluble in 
dilute alcohol, ether, carbon bisulphide, and benzene. 

Trisulphondiphenyl hyponitrite (CH .SO,);NO is formed, together 
with diphenylmonosulphonic acid, by oxidising diphenylmonosul- 

hinic acid with dilute nitric acid. It crystallises in needles (m. p. 
178°), which are but sparingly soluble in ether, benzene, or carbon 
bisulphide. 

Diphenyl sulphocyanide, CyHy.S.CN, is prepared, together with the 
bisulphide, by the action of an ethereal solution of cyanogen iodide on 
the lead mercaptide at 100°. It has not yet been obtained in a pure 
state. The impure substance melts at about 84°. 

Diphenylmonosulphacetic acid, Cy,H».S.CH,.COOH, is obtained by 
mixing the mercaptan with monochloracetic acid, each being dis- 
solved in caustic soda. The acid (m. p. 169°) is sparingly soluble in 
water and in alcohol, but more easily in carbon bisulphide, benzene, 
and ether. 

Diphenyldisulphonic chloride, C\,Hs(SO.Cl)2., is obtained by the 
action of phosphorus pentachloride on potassium diphenyldisulpho- 
nate. It crystallises in lustrous prisms (m. p. 203°), soluble in alcohol, 
ether, and benzene, but less soluble in carbon bisulphide. 

Diphenyldisulphamide, CyH,(SO,NH,)2., prepared like the mono- 
sulphamide, crystallises from boiling water in slender white colourless 
needles (m. p. above 300°), which are only sparingly soluble in 
alcohol and benzene, but more easily in carbon bisulphide or ether. 

Diphenyl disulphydrate, C,Hs(SH)s, prepared by reduction of the 
disulphonic chloride with tin and hydrochloric acid. It forms colour- 
less plates (m. p. 176°), which are soluble in alcohol, ether, and carbon 
bisulphide, and stili more easily in benzene. It forms a brown mer- 
captide with lead. 

Diphenyldisulphacetic acid, Cy,Hs(S.CH:.COOH)., obtained like the 
corresponding mono-compound, forms crystals (m. p. = 252°), which 
are sparingly soluble in water and alcohol, and almost insoluble in 
carbon bisulphide, benzene, and ether. 

Diphenyldisulphonic acid, on reduction with sodium-amalgam, does 
not give a disulphinic acid, but diphenyl and diphenylmonosal. 
phinic acid. T. QC, 


Dinitronaphthalene. By F. Bemsrtein and A. Kursatow (Ber., 13, 
353—354).—a-Dinitronaphthalene, on oxidation with dilute nitric acid 
in sealed tubes at 150° gives ordinary nitrophthalic acid, together 
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with ordinary dinitrobenzoic acid and a little picric acid. -dinitro- 
naphthalene under similar circumstances gives dinitrophthalic acid, 
dinitrobenzoic acid, and a little picric acid. 

Dinitrophthalic acid, CsH2(NO:).(COOH),, crystallises in large 
prisms (m. p. 226°), which are easily soluble in water, alcohol, and 
ether, but insoluble in carbon bisulphide, low boiling petroleum, or 
benzene. The calciwm salt, C,H.N,O,Ca, is sparingly soluble in water. 
The barium salt, C,H,N,0,Ba, is a crystalline precipitate, which is 
insoluble in water and dilute acetic acid. Hthyl dinitrophthalate, 
C.H.(NO;).(COOH).COOEt, crystallises in needles (m. p. _s which 

. C. 


are easily soluble in alcohol, but less so in chloroform. 


Condensation of Benzhydrol and Naphthalene. By A. Leune 
(Ber., 13, 358—360).—Naphthyldiphenylmethane, C.;His, is obtained 
by heating 10 parts of benzhydrol and 15 parts of naphthalene with 
15 parts of phosphoric anhydride in an oil-bath at 140—145° for 
several hours. According to the process employed and the amount of 
solvent used, two sets of crystals may be obtained, the one melting at 
134° and the other 149°; the first modification is easily converted into 
the second either by recrystallisation or by fusion. The hydrocarbon 
is only sparingly soluble in absolute alcohol and in light petroleum, 
more easily in ether, and in glacial acetic acid, and very easily in 
benzene ; it sublimes without decomposition. On oxidation, it gives 
an acid in small yellow crystals (m. p. = 206°), which has not yet 
been completely investigated. 

a-Naphthylphenyl carbinol, CyH,O, is obtained by the reduction of 
a-naphthylphenylketone in alcoholic solution with sodium amalgam. 
It forms nodular crystals (m. p. 86°, b. p. over 360°), which are 
readily soluble in alcohol, ether, and benzene, but only sparingly 
soluble in light petroleum. On treatment with concentrated sulphuric 
acid or phosphoric anhydride, it gives beautiful violet-blue condensation 
products; but by the action of phosphoric anhydride in sealed tubes at 
120°, either with or without the presence of benzene, it gives a-naph- 
thylphenylketone, and not naphthyldiphenylmethane as was expected. 
By incomplete reduction with sodium amalgam, a-naphthylphenylketone 
gives a compound crystallising in needles (m. p. 61”). tT. C. 


Phenanthrenedisulphonic Acid and its Derivatives. By 
E. Fiscuer (Ber., 13, 314—316).—Phenanthrenedisulphonic acid, 
C,.H.(SO;H). (compare Grebe, Annalen, 167, 152, and Rehs, Ber., 
10, 1252), is obtained by adding one part of phenanthrene gradually 
and with continual shaking to four parts of pyrosulphuric acid, and 
then allowing the liquid to stand for about half an hour on a water- 
bath. It forms a yellowish-brown non-crystallisable syrup. Its salts, 
including the barium salt, are, as a rule, easily soluble in water, but 
insoluble in alcohol and ether. The potassium salt when distilled with 


potassium cyanide, or better with dry potassium ferrocyanide, gives | 


the nitril, and a substance which crystallises in white needles, and is 
only sparingly soluble in alcohol. The nitril crystallises in bright 
yellow plates, which are easily soluble in hot alcohol ; on saponification 
it gives an acid which with resorcinol yields a body which has great 
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resemblance to Baeyer’s fluorescein; this same substance was also 
obtained by fusing the potassium disulphonate with sodium formate. 
It is still under investigation. T. C. 


Electrolysis of Terebenthene. By A. Renarp (Compt. rend., 
90, 531—534.).—When a solution of terebenthene (25 c.c.) in alcohol 
(80 c.c.) is mixed with sulphuric acid diluted with an equal volume of 
water (20 c.c.), and subjected to the prolonged action of a powerful 
electric current, hydrogen is evolved at the negative pole, but no gas 
appears at the positive pole. The addition of water to the liquid 
causes the separation of a dark-coloured oil, which consists of ethyl 
acetate, formed by oxidation of the alcohol, a small quantity of un- 
attacked terebenthene, cymene boiling between 178—180°, and tere- 
benthene monohydrate, C\H,sO, a yellowish, somewhat oily liquid, boil- 
ing between 210 and 214°; sp. gr. at 10° 0°9511; vapour-density 
5191. This compound is insoluble in water, but dissolves in alcohol, 
ether, and acetic acid. Oxygen gas is without action on it even after 
prolonged contact. It is attacked by bromine with great violence, 
hydrobromic acid being evolved. If, however, the bromine and the 
terebenthene monohydrate be both dissolved in carbon bisulphide before 
mixing, no hydrobromic acid is given off, but water is formed, to- 
gether with a compound which could not be isolated, but which pro- 
bably has the composition C,oH\.Br,. This substance is decomposed on 
evaporation of the carbon bisulphide, and the residue when distilled 
with zinc-dust yields cymene. Terebenthene monohydrate is dissolved 
by concentrated sulphuric acid with deep brown colour.. On the 
addition of water a black viscid mass separates out. When distilled 
with phosphoric anhydride the monohydrate yields terebenthene. It 
forms no hydrochloride with hydrochloric acid, and is not acted on by 
anhydrous acetic acid. Concentrated nitric acid attacks it with great 
violence, but the moderately dilute acid gives rise to oxalic acid! and 
cumidic acid, CyH Os + H.Q, slightly soluble in water, but soluble in 
alcohol. From these reactions, it would appear that terebenthene 
monohydrate is a pseudo-alcohol, C,>H,.H.OH. 

The aqueous liquid from which the oil had been separated contained 
(1) terpin; (2) an acid forming a lead salt of the composition 
C,.H»SO;Pb; this may be regarded as the lead-salt of a sulpho-ethylic 
derivative of hydroxycampholic acid, CjH2)0,4, and probably has the 


constitution Pb<go'>CsHn-COOEt. (3) An acid giving a lead- 


salt of the composition C 38°84, H 8:04, S 11:14, Pb 14°40. 
C. H. B. 


Podophyllin. By I. Guarzscut (Gazzetta, 10, 16—20).—The author 
as examined the podophyllin of commerce obtained from Podophyllum 
peltatum, and finds that it consists of two substances, a resin soluble 
in ether, and a glucoside which is not soluble in ether. This 
glucoside is decomposed by the action of emulsin, or when boiled 
with dilute sulphuric acid; in the latter case, the solution on cooling 
deposits a white powder, whilst the sugar remains dissolved. The 
product of the decomposition of the glucoside is soluble in alcohol and 
2m 2 
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also in boiling water, being deposited again as the solution cools; it 
has not been examined. 

When commercial podophyllin is fused with potash and treated in 
the usual way, it yields a small quantity of a product, which seems to 
contain hydroxysalicylic acid, parahydroxybenzoic acid, and pyro- 
catechol. 

The author considers that the glucoside in podophyllin resembles 
convolvulin and turpethin. C. E. G. 


Bases of the Pyridine Series. By A. Ricnarp (Bull. Soc. Chim. 
[2], 32, 486—489).—The author has undertaken the study of these 
bases, and especially of collidine, with a view to determine whether 
the pyridine, picoline, and collidine which occur in Dippel’s animal 
oil, are identical or isomeric with bases of the same composition which 
have recently been prepared synthetically. 200 kilos. of bone-oil 
were digested with sulphuric acid, the acid liquor boiled to remove 
pyrrol, saturated with soda, and distilled in a current of steam : 2 kilos. 
of crude bases were obtained, from which the pyridine, picoline, luti- 
dine, and collidine were easily isolated by fractional distillation in an 
apparatus with eight washers. In order to separate the higher bases 
(boiling above 180°) it was necessary to conduct the distillation under 
reduced pressure. These higher bases form but a small fraction of the 
entire product, of which pyridine and lutidine constitute about 40 per 
cent., picoline and collidine being present in smaller proportion. The 
first three bases of the series, freed from foreign substances by treat- 
ment with oxidising agents, and purified by fractional distillation, 
gave the following results :— 

Density at 0°. 
0°9802 
Picoline.......- - 0-9660 
Lutidine 156°5 0°9377 


The density therefore diminishes as the molecular weight increases, 
a result in accordance with Anderson’s observations, but not agreeing 
with those of Thenius. Some difficulty was experienced in purifying 
collidine. The fraction boiling at 176—180° was treated several 
times in succession with strong nitric acid, but the residue was still 
considerably acted on by that acid. Fuming nitric acid converts this 
base into a product which explodes on concussion. The best agent 
for the purification of collidine appears to be chromic acid, the base 
being dissolved in sulphuric acid. After four purifications by chromic 
acid the base was obtained as a colourless liquid, becoming slightly 
tinted by action of the air: b. p. 179—180°; density at 0° 0°9291. 

The platinochloride was obtained as a viscous, uncrystallisable, 
yellow-brown precipitate, insoluble in water and acids, from which 
the author could not succeed in regenerating the base. Collidine 
platinochloride is described by Anderson as a salt crystallising in 
prisms. On comparing the collidine purified as above with (1) the 
aldehydine of Baeyer, (2) the base obtained by Wurtz in distilling 
aldol-ammonia, and (3) the base C,H,,N, obtained by Greville Williams 
from the products of the distillation of cinchonine with potash, the 
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following differences were observed :—Aldehydine, prepared according 
to Baeyer’s directions, is a eolourless liquid boiling at 179°. Its 
platinochloride is identical with that of Wurtz’s base, and is much 
more soluble in water than the platinochloride of the base from cin- 
chonine. One c.c. of water at 60° dissolves 0°0213 gram of the pla- 
tinochloride of the base from cinchonine, 0°0495 of the platinochloride 
of the base from aldol-ammonia, and 0°5U0. gram of the platinochloride 
of Baeyer’s aldehydine. Analysis of Baeyer’s aldehydine gave 
C 79°24 per cent. and H 9-90 per cent., and of the base from cinchonine 
C 79:00 per cent. and H 9°19 per cent. The author concludes that 
the collidine obtained by him from Dippel’s oil is not identical with 
either of the above bases having the same formula. Dippel’s oil con- 
tains a small quantity of ethyl alcohol. Jd. M. H. M. 


Alkaloids of the Pomegranate. By ©: Tanrer (Compt. rend., 
90, 695—698).—The bark of the pomegranate tree contains four 
alkaloids :-— 

(1.) Methylpelletierine, C,Hy;,NO, a liquid boiling at 215°, and 
forming very deliquescent salts. It dissolves in 25 times its own 
weight of water at 12°, and is very soluble in alcohol, ether, and 
chloroform. The hydrochloride has a rotatory power for [a]p 
of + 22°. 

(2.) Pseudopelletierine, CoH\;NO, a crystalline solid. 

(3.) Pelletierine, C,H,;NO, a colourless liquid, boiling at 195° under 
ordinary pressure, with partial decomposition, but may be distilled un- 
changed under reduced pressure. It dissolves in 20 times its own 
weight of water, and is soluble in all proportions in alcohol, ether, 
and chloroform ; its sp. gr. at 0° is 0°988. When exposed to oxygen, 
it is rapidly converted into a resinous mass.. The salts of this alkaloid. 
become acid when heated either in the dry state or in solution. The 
sulphate has a rotatory power for ap of — 30°. If the free alkaloid 
be heated to 100°, this rotatory power disappears. 

(4.) Iso-pelletierine, CsH,;NO, a liquid without action on polarised 
light. Its specific gravity, solubility, and boiling point are the same 
as those of pelletierine, of which it is an isomeride. C. H. B. 


Daturine. By HK. Scumipr (Ber., 13, 370—373).—According to 
Planta (Annalen, 74, 252) atropine and daturine are identical, whilst, 
according to Poehl (Chem. Centr., 1878, 108), they are not. The author 
has carefully compared samples of daturine and atropine from various 
sources, and so far has been unable to detect any difference between 
the two. This conclusion is based on the following facts :— 

The melting points of several samples of atropine varied:from 112°5° 
to 115°5°(115°5°, Ladenburg), and those of several samples of datnrine 
113°5° to 115°5°. Both gave the same results on analysis, viz., C,;H.,NOs, 
and both are slightly levorotatory, although Poehl states that atropine 
is inactive towards polarised light, whilst Buignet (Jahresb., 1861, 
49) agrees with the author. .The platinochlorides of the two: bodies 
have both the composition (C,;H.3NO;.HC1),PtCl, and the same melt- 
ing point (208°). The gold salts also are to all appearance identical, 
and have the composition C,;H,;NO;.HC!.AuCl,. Both bases behave 
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in a manner exactly similar towards all ordinary reagefts, and on 
boiling with baryta-water both yield atropic acid, C,H;O, (m. p. 
106°5°), and tropime (m. p. 63°; Kraut gives 61°2° as the melting 
point of tropine from atropine), the platino- and auro-chlorides of the 
latter base were also found to be identical, the composition of the 
platinochlorides being (CsHi;NO.HCl).PCk, and m. p. 199° with de- 
composition, and that of the auro-chlorides, on a. 


Daturine. By A. Lapensure and G. Meyer (Ber., 13, 380—381). 
—Daturine is not identical with atropine, as stated by Planta (Annalen, 
74, 252), but with hyoscyamine and duboisine. This conclusion is 
based on a comparison of the respective melting points of the free 
bases (atropine = 113°5°, daturine = 105—108°, hyoscyamine=108°5°), 
and on the properties and composition of the auro-chlorides, the melt- 
ing points of the hyoscyamine and daturine compounds being identical, 
viz., = 159°. Daturine and hyoscyamine also ‘behave in an exactly 
similar manner towards reagents. T. C. 


Synthesis of Ulmic Substances. By A. Mittor (Compt. rend., 
90, 611—612).— When a 5 per cent. solution of ammonia is electro- 
lysed, 'the negative pole being of platinum and the positive pole of 
purified gas carbon, the carbon becomes disintegrated and a black liquid 
is obtained; the addition of a mineral acid to this produces a precipi- 
tate which, when purified by solution in water and reprecipitation, 
has the composition C 54°75, H 4:00, N 12°40, O 28°85. It is entirely 
soluble in water, especially if warm, but is insoluble in alcohol, which 
precipitates it from its solutions. When dried it becomes partially 
insoluble in water, but dissolves completely in solutions of ammonia. 
After drying at 150° it is altogether insoluble in water. When boiled 
with alkali it does not evolve ammonia. Heated with potash it gives 
potassium cyanide. 

By substituting potash or soda for ammonia, substances are obtained 
which have similar properties, but contain no nitrogen. 

©. H. B. 


Gluten. By T. Wayt and Biscnorr (Ber., 13, 367—369).—The 
gluten which is obtained by the action of water on flour does not 
exist ready formed in the latter, but is due to the action of some fer- 
ment on the vegetable myosin present in the flour. This ferment, 
however, has not yet been isolated. T. C. 


Products of the Decomposition of Proteids. By Brirunarp 
(Compt. rend., 90, 612—614).—The mixture having the general for- 
mula C,H.,.N.0,, obtained by the action of baryta on stag’s horn, 
consists mainly of a glucoprotein of the composition C,H,,N.0,, cor- 
responding with the compound C,H,,N.0,, obtained by Schiitzenberger 
from albumin. When treated with bromine, it is converted into a 
substance, C,H,,.N.0; which is a mixture of glycocine, C,H;NO,, and a 
compound, C,H;NO,, in equivalent proportions. A body such as 
C.Hy.N20, may be regarded as a molecular combination of C.H;NO; 
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with a luceine, C,H,;,NO., which on oxidation is converted into 
C.H;NO;. The reaction with bromine may serve as a means of deter- 
mining the constitution of gluco-proteins. C. H. B. 


Chemical Composition of Aleurone Grains. By S. H. Vinzs 
(Proc. Roy. Soc., 28, 218).—When the ground seeds of the blue lupin 
(Lupinus varius) are treated with a 10-per cent. solution of common 
salt, a fluid is obtained which gives the characteristic reactions of 
globulin. From this liquid water precipitates vitellin, and excess of 
common salt precipitates myosin. 

The author concludes from an experiment, which is not very clearly 
explained, that conglutin is a product of the alteration of the reserve- 
proteids (globulins) and does not pre-exist in the seed. 

In addition to vitellin and myosin there is another substance present 
in the 10 per cent. sodium chloride solution, which is not precipitated 
either on boiling or by addition of water or of salt. It is extracted 
from the seeds by boiling water. Its reactions indicate that it is 
allied to the peptones, most nearly resembling Meisoner’s «-peptone 
(hemialbumose, Kuhne). It is precipitated from its aqueous solu- 
tion by alcohol, but retains its solubility in water even after keeping 
in alcohol for three months. C. W. W. 


Physiological Chemistry. 


Specific Heat of Animal Tissues. By I. Rosentuat (Bied. 
Centr., 1879, 633). 
Specific heat. 
Compact bone substance 
Spongy ,, 
Fatty tissues . 
Striated muscle 


Dried muscle gave 0°30 specific heat, and calculating the active 
muscle as consisting of three parts water and one part organic sub- 
stance, the specific heat would be 0°825, a result which exactly corre- 
sponds with the experimental number. 

The influence of water on the specific heat of a substance is shown by 
the approximation of its specific heat to that of water. The above de- 
terminations were made with Bunsen’s ice-calorimeter at an initial 
point of 40°, and can be regarded as only approximate on account of 
the difficulty in fixing the initial temperature. A. J. C. 


The Function of Respiration at Various Altitudes on the 
Island and Peak of Teneriffe. By W. Marcer (Proc. Roy. Soc., 
28, 498).—The experiments were performed by the author on himself 
and his guide at three stations, respectively 7,090, 10,700, and 12,200 
feet above the sea-level. The functions investigated were the number 
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of respirations, the volume of air, amount of carbonic acid and amount 
of water expired per minute at the three stations, both while at rest 
and while doing a definite amount of work. By the comparison 
of the results with those obtained in a previous series of experi- 
ments on the Alps, the effects of increased temperature were deter- 
mined. 

The results obtained may be summarised as follows :— 

The carbonic acid expired is, under all circumstances, proportional 
to the weight of the body ; for the subjects of these experiments it was 
676 mgrms. per 100 kilos. The amount was greatest during the first 
or second hour after eating, afterwards gradually diminishing. 

The amount of carbonic acid expired was greater at Teneriffe than 
on the Alps, the increase amounting to 14-0 and 17°5 per cent. for the 
author and his guide respectively. There was no increase in one case 
at the greater elevations such as was experienced on the Alps, the 
increase in the latter case being probably due to reduced temperature. 
In the other case, however, 17 per cent. more carbonic acid was 
expired at the sea-level than on the Peak of Teneriffe. This was due 
to increased perspiration at the higher altitudes. 

The volume of air expired per minute, and also the number of respira- 
tions decreased at the higher elevations. The percentage of carbonic 
acid in the air expired increased from 4°1 per cent. at the sea-level to 
4°9 per cent. at 11,945 feet. 

With respect to the effect of work, it was found that the relation 
between the volumes of air expired while sitting and while engaged on 
a regulated amount of muscular work, was the same as the relation 
between the weights of carbonic acid expired under such circum- 
stances. 

The amount of water expired increases considerably from the lower 
to the higher level; this causes a very great loss of heat at the higher 
elevation. C. W. W. 


Digestion of Albuminoids. By A. Scuminr (Bied. Centr., 1879, 
887—890).—Six dogs of the same breed, after two days’ fasting, were 
fed each with 200 grams of flesh and killed with potassium cyanide at 
various intervals after the meal. The stomach and intestines were 
then examined. It was found that, after a lapse of more than nine 
hours, some of the food still remained undigested in the stomach. As 
regards the digestion of the albumin, it was observed that a constant 
quantity of dissolved albumin remained in the stomach during the 
digestive process, and the peptone varied from one and a half to 
twice the amount of dissolved albumin. The food passed through the 
dogs in about nine hours. J. K. C. 


Digestion in Sheep. By E. v. Wotrr and others (Bied. Centr., 
1879, 890—901).—The object of these researches was to ascertain the 
influence which the addition of bye-fodder, such as potatoes and beet- 
root, has on the digestion of ordinary raw fodder, hay, straw, and the 
like. For two months beet was given to two sheep along with clover 
hay: the composition of each was as follows :— 


a a. a ae Pee a ae 


— 
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Nitrogen 
Protein. Fat. Fibre. free extract. Ash. 
Clover hay oe OS 3°84 24°45 43°92 8°42 
Neer 13°60 0°56 7°04 70°35 8°45 


The plan of the experiment and the results as mean of both animals, 
are appended in the following table :— 


Fodder per diem. Percentage of clover hay digested. 
’ ‘ -. Nitrogen 
Clover. Beet. Organic free 
Period. grams. grams. Solids. matter. Protein. Fat. Fibre. _ extract. 
I.. 1000 57°76 5953 60°28 55°01 55°25 63°43 


II.. 1000 2000 5402 5562 5468 5062 4569 61°82 
IIl.. 500 2000 53°94 5610 53:16 3990 4811 62°90 


Percentage of beet digested. 
.. — — 85°78 85°00 71°35 — — 96°19 
Tit.. — — 85°92 86°53 71°59 — — 96°17 


Similar experiments with potatoes as bye-fodder showed that in 
this case also a lowering of the digestive coefficient of the hay took 
place, the percentage of total solids digested being reduced from 60°2 
to 47°3, and of protein from 63°7 to 45°9. In other experiments, the 
clover was replaced by hay and pasture grass, and the potatoes by 
sugar beet, turnips, and swedes. In all cases a lowering of the diges- 
tive coefficient of the raw fodder resulted, varying in each case 
according to the absolute amount of each constituent present in the 


bye-fodder. J. K. C. 


Nutritive Value of Asparagine. By H. Weisxe, M. Scuropr, 
and Sr. v. Dancen (Zeits. f. Biologie, 15, 261—296).—Various experi- 
menters have found that amido-compounds, as glycocine, leucine, tyro- 
sine, asparagine, and aspartic acid, are converted into urea in the animal 
sysiem. Knieriem also found that when asparagine was given to a 
dog receiving an insufficient diet, it diminished the previous loss of 
albumin in the body. Gelatin has been shown by Voit and others to 
discharge the same function. As amides are generally present in 
succulent and immature vegetable food, the authors made the follow- 
ing experiments to ascertain their value in the animal economy. 

Four rabbits were fed on a mixture of 50 grams starch, 10 grams 
oil, and 2 grams vegetable ashes. To this mixture was added in one 
case 5 grams asparagine, in another case 10 grams gelatin, and ina 
third case 5 grams of both asparagine and gelatin. The rabbit receiv- 
ing gelatin died on the 38th day, but without any serious loss in 
weight. The rabbit receiving no nitrogenous food died on the 49th 
day, having diminished in weight from 1125 to 640 grams. The rabbit 
with the asparagine ration died on the 63rd ‘day, after a gradual 
diminution in weight, which became rapid towards the close. The 
fourth rabbit, receiving both asparagine and gelatin, increased in 
weight, and was alive on the 72nd day, when the experiment closed. 
Asparagine thus merely somewhat retarded death, while asparagine 


486 ABSTRACTS OF CHEMICAL PAPERS. 


mixed with gelatin was apparently capable of forming albumin in the 
animal body, and thus permanently sustaining life. A mixture of 
tyrosin and gelatin has been similarly found by Escher to be capable 
of replacing albumin. 

Experiments were next made with hens, the diets employed being 
similar to those just described. The hens did not consume enough 
food to maintain their body weight, those receiving asparagine and 
gelatin were however quite healthy at the end of 17 days. With 
gelatin as the only nitrogenous food there was less success. 

The final experiments were made on sheep. Two full-grown sheep 
received in the first experimental period 500 grams hay, 200 grams 
starch, and 50 grams sugar per head per day. In three succeeding 
periods the nitrogen in the diet was doubled by the respective addi- 
tion of albuminoids, asparagine, and gelatin. Towards the end of each 
period, the solid excrement and urine were collected and analysed. It 
appeared that the asparagine was perfectly digested, the albumin (sup- 
plied as pea-meal) was also almost completely taken up, while the 
gelatin was less perfectly assimilated. By comparing the quantity of 
nitrogen and sulphur supplied in the food with that voided in the 
excrements, the amount retained as albuminoids in the body was cal- 
culated. On the first diet, the average amount of nitrogen retained 
by the sheep was 0°275 gram, and of sulphur 0°029 gram per day. 
With gelatin, the nitrogen retained amounted to 1°330 gram, and the 
sulphur to 0°038 gram. With asparagine, the nitrogen retained was 
1-664 gram, and the sulphur 07112 gram. With albumin, the nitrogen 
retained was 2°48 grams, and the sulphur 0°176 gram. It appeared, 
therefore, that the supply of both asparagine and gelatin increased 
the amount of albumin stored up in the body. The authors believe 
that asparagine and gelatin protect albuminoids from oxidation in the 
animal economy, and thus allow albumin to be stored up even under a 
poor diet. R. W. 


Physiology of Sugar in Relation to the Blood. By F. W. 
Pavy (Proc. Roy. Soc., 28, 520).—After a comparison of the results 
obtained by various processes for the estimation of sugar in blood, in 
which he gives the preference to the ammoniacal cupric test, the 
author examines Bernard’s hypothesis that the natural seat of destruc- 
tion of sugar in the system is in the systemic capillaries. If this is 
the case, then a disappearance of sugar should occur in the blood 
after removal from the vessels; and, according to Bernard, such a 
disappearance does actually take place. The results obtained by the 
author, however, directly contradict those of Bernard, and point to 
the conclusion that the gradual disappearance of sugar which takes 
place in putrefying blood is the result of ordinary decomposition, and 
does not arise from any physiological cause. 

The author also concludes, from the results he has obtained, that 
there is in the blood a reducing substance besides sugar, which is of 
a sufficiently stable character to resist advanced re o 

C. W. W. 

Muscular Activity and Waste. By O. Kettner (Bied. Centr., 

1880, 24—27).—A record of observations on a horse, regularly fed 


> _. _-_, + wie 
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and worked, in order to throw some light on the question whether 
muscular activity is caused simply by the oxidation of non-nitrogenous 
substances in the body or by the increase of albuminous matters in 
the food, as held by two schools of physiologists. The horse was 
periodically carefully weighed, his work estimated by a specially in- 
vented dynamometer, his consumption of food and water recorded, 
and his urine carefully collected and tested for nitrogen. The general 
results of the experiments show that with an increase of work, changes 
of albuminoid matters become more active. An increase of water 
drunk by the animal causes an increase in the evacuation of albu- 
minoids. 

The author draws an inference from the present and his former 
observations, that the source of muscular strength in general is the 
waste of organic matter. In the first place, the non-nitrogenous 
substances, hydrocarbons and fats, are called into requisition, the 
organic albuminoids not being attacked until the other materials capable 
of oxidation are no longer present in sufficient quantity. J. F. 


Observations on the Milk of a Large Herd of Cows. By W. 
FLeIscHMANN and P. Virru (Bied. Centr., 1879, 908—911. The mean 
results of a year’s examination of the milk of several cows are given in 
the following table :— 


Morning milk. § Evening milk. 


Specific gravity.......... 10316 1:0318 
Percentage of fat ........ 3°374 3°420 
Yield per cow in kilograms 3°552 3°439 
Yield of fat in grams .... 120 116 
The percentage amount of fat varied from 2°844 to 3°927 per cent. 
J. K. C. 


Influence of Ground Nuts on the Production of Milk. By 
W. J. Kircuner and P. pu Ror (Bied. Centr., 1879, 903—906).— 
Ground nut cakes, containing 52 per cent. of protein, gave favourable 
results as regards the production of milk, but seemed to have no 
special effect on the quantity of fat produced. J. K. C. 


Influence of Shearing on Yield of Milk. By H. Wuiska 
(Bied. Centr., 1880, 31, 32).—Previous observations convinced the 
author that the effect of shearing was to cause a greater appetite, but 
not a better digestion of the fodder. The removal of the hair neces- 
sitates a greater internal warmth in the body, which must be sustained 
by digested food; consequently, fodder, which should go to increase 
the production of flesh, is expended in producing heat, so that a dimi- 
tution in the amount of flesh formed takes place. 

The frequent shearing of fattening sheep is, therefore, not profitable, 
except for the purpose of increasing the animal’s appetite and con- 
sumption of food, in order to indirectly increase the production. 

The present observations were made upon a 24 year old Southdown 
ewe, which lambed on 22nd April, unshorn, milked carefully three 
times daily, receiving regularly each day 1 kilo. of turnips, } kilo. of 
hay, and 3 kilo. of groats; she yielded on each consecutive— 
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. grrr. ie sow & 6 eo Merog 
Grams.. 523 620 736 768 840 910 924 992 987 milk. 


From 10—20th of May the daily yield was very regularly 1,000 grams. 
On the 21st of May the ewe was shorn, the same food and treatment 
was continued, and a decided falling off was evident. 


Date, May .. 20 21 22 25 24, 25 
Grams ...... 1006 913 854 781 750 712 


On the 26th of May } kilo. of linseed cake was added to the other 
food, with very beneficial results. 


Bl naneseen 26 27 28 29 30 31 
Grams...... 687 760 889 950 910 961 


The yield of milk evidently suffered from shearing, and the addition 
of the linseed cake brought it up to its normal amount. 

It appears reasonable from this that when the lambing season coin- 
cides with the time of shearing, the ewes should be generously fed 
with artificial food, unless they have the run of a good meadow, where 


ie i tl i 


they have food ad libitum. J. F. 
Influence of Impure Water on Health. By R. Emwericu 
(Bied. Centr., 1880, 4—12).—A belief that such diseases as typhus | 
and cholera are propagated by means of impure water is prevalent Q 
i not only amongst medical men, but the general public, and exercises t 
an important influence on the expenditure of town corporations and t 
} similar bodies in the endeavour to supply the pure and remove the ¢ 
1 impure water. The author of the present paper, believing from the ¢ 
it experiments of Pettenkofer and others that this deleterious influence I 
4 either does not exist at all, or if at all, in the most trifling degree, 0 
i undertook the experiments recorded on the bodies of animals and his t 
i own person, in order to contribute to the settlement of the question. n 
‘ The experiments on animals consisted of subcutaneous injections of u 
i. distilled, ordinary, and impure waters. The first experiments showed a 
| that with rabbits weighing from 760 to 1,500 grams, the injection of e: 
i 40—70 c.c. of distilled water produced no observable alteration in st 
| their health, and that it required a considerable quantity, fully 200 c.c., ol 
a to kill them. With impure water different results were obtained. The tl 
i water selected was from the drain which collects the sewage of part of al 
i Munich, and discharges it into a brook; the temperature before injec- al 
i: tion was kept at blood heat, and the results were uniform, viz., that 
i with animals weighing 550 to 1,500 grams, quantities of 6 to 60 c.c. au 
q invariably caused death in shorter or longer periods, the symptoms Ww 
4 differing only according to the amount of the dose and the weight of 
the animal operated on; the temperature of the body rose in each ex- of 
periment, but the author hesitates to ascribe that effect to the oxida- 80 
tion of the impurities of the water. With boiled sewage water the ra 
results were very similar to those with clean water, 14—24 c.c. pro- de 
ducing but slight sickness, quickly recovered from, and death taking pr 


place only after injection of comparatively large quantities, say 150 c.c. 
Two other experiments were made with the residue of evaporated an 
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sewage water; 500 c.c. evaporated on the water-bath and dissolved in 
a small quantity of distilled water; the injection of this matter pro- 
duced strong convulsions and speedy death. The net result of this 
first series of experiments shows that the subcutaneous injection of 
impure water causes symptoms quite analogous to those produced by 
putrid fluids, and that its effects are the more intense the greater the 
quantity of oxidisable impurity contained in the water. 

These experiments do not show whether the poisonous matter is in 
solution or suspension, or whether or not it isan organised ferment ; but 
the author inclines to the opinion that it is not an organism, and that 
the similarity of the behaviour of the boiled sewage and its extracted 
residue with other preparations of putrid solutions leads him to the 
belief that the poisonous qualities are due to putrefactive matter in 
the sewage. 

The author next directed his attention to the introduction of impure 
water into the stomachs of animals, and the results agree very closely 
with other experiments made with putrid poisons, viz., that a much 
larger quantity can be introduced into the stomach than either into 
the veins or under the skin. In the present case a rabbit weighing 
1,500 grams received daily 600 c.c. of sewage water in four doses of 
150 c.c. At the end of two days the animal appeared unharmed. 

The author thinks it would be unsafe to say that the effects on 
human beings would be the same as on animals, and if the poison be 
an alkaloid or anything of that nature—say, similar to morphine—its 
toxical effects would vary very considerably ; and taking into account 
the slight effect of large doses on such small animals as rabbits, he is 
of opinion that human beings could with impunity partake daily of a 
considerable quantity of sewage water. To test the matter, he deter- 
mined to drink daily one-half to one whole liter of water taken from 
one of the small brooks or water-courses of Munich, which received 
the drainage from kitchens, wash-houses, urinals, cattle-sheds, &c., 
moreover, there were cases of typhoid in some of the houses draining 
into it; on the surface floated cabbage and lettuce leaves, human and 
animal hair, &c. He continued the experiment ‘‘a long time,” not 
exactly defined, but without feeling any injurious effects. A slight 
stomach cough with which he was affected at the beginning of the 
observations did not become any worse; and he inclines to the opinion 
that the unpleasant effects experienced by other people may have 
arisen from feelings of nausea at the appearance of the water. The 
author invites other investigators to continue similar experiments. 

Injections of largely diluted sewage yield negative results, and the 
author agrees with Nigeli that the addition of large quantities of 
water to sewage renders the poisonous matter innocuous. 

The author proposes a rough method of estimating the evil effects 
of impure water, which is, that the suspected water or its residue dis- 
solved in 40 to 80 c.c. be injected under the skin of a full-grown 
rabbit ; if the increase of temperature is no greater than 1° C., or if 
death do not follow in a very short time, there is no hurtful matter 
present, or it is present in trifling quantity. 

He has examined the worst of the Munich waters by this method 
and thinks it fairly trustworthy, but that it, in common with all known 
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processes for estimating organic impurities in water, must be con- 
sidered as temporary expedients to give way to some method yet to be 
devised. J. F. 


Presence of Copper in Food. By A. Gavturer (Died. Centr., 
1879, 937—938).—Experiments on dogs showed that doses of some 
decigrams of copper sulphate could be given daily without pro- 
ducing death, but further researches are necessary to ascertain whether 
permanent derangement of health is not produced. It was found that 
wheat, coffee, starch, &c., contain about 1 mgrm. of copper per kilo. 

J. K. C. 

Injury to Fishes by Waste Liquids. By Wetcetr (Landw. 
Versuchs.-Stat., 24, 424—427).—Trout weighing 5—20 grams die in 
a few minutes in water containing 0°005 gram chlorine per liter, and 
even 0°0002 gram per liter is undoubtedly fatal to small fish; and 
this is near the limit of the amount of chlorine that can be detected 
by chemical means. Soda-lye, and even ammonium carbonate, act much 
less injuriously; fish kept in solution of soda containing 3 grams 
and 0°1 gram of crystallised soda per liter for 15 and 45 minutes re- 
spectively seemed to be uninjured ; at least they were living six weeks 
afterwards in a running stream. Sulphuric acid was more fatal by far 
than hydrochloric acid, but the fish soon recover themselves when 
removed from the contaminated water. Waters charged with car- 
bonie anhydride, neutral salts (calcium chloride and sodium chloride), 
with a concentration of 3 parts per 1,000, have no injurious influence. 

J. T. 

Cobra Poison. By A. Prpier (Proc. Roy. Soc., 27, 17), A. W. 
Biytu (Analyst, I, 204), and T. L. Brunrow and Sir J. Fayrer (Proc. 
Roy. Soc., 2'7, 188) .—The poison of the Cobra de Capello (Naja tri- 
pudians), ‘which may be obtained by pressing the parotid glands of the 
snake while its fangs are erected, is an amber-coloured, syrupy, frothy 
liquid, of sp. gr. 1:046 (Blyth), 1:095 at 23° (Pedler). When eva- 
porated, either in the air or in a vacuum, or at 100°, it leaves a solid 
residue amounting on the average to 28°82 per cent. (Pedler) ; about 
33 per cent. (Blyth). The fresh liquid has no action on polarised 
light. It may be kept for two or three months without alteration, but 
after a year or 18 months it alters considerably, becoming insoluble, 
and losing to a great extent its poisonous action (Pedler). 

Dried in a vacuum over sulphuric acid, it gave by analysis :— 


O with 
Cc. H. N. Ash. trace of S. 
49°32 701 17°39 6°68 19°60 = 100 
or deducting the ash :— 
Cc. H. N. O and 8. 
52°87 751 18°29 21:33 = 100 


This composition does not differ greatly from that of various kinds 
of albumin; the proportion of nitrogen, however, is rather greater 


than in egg- ‘albumin. 
. The liquid poison, treated with strong alcohol, yielded a precipitate 
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of albuminous matter, amounting to about 17°3 per cent. of the whole, 
which was only slightly poisonous, whereas the portion soluble in 
alcohol (10°9 per cent. of the whole) was excessively poisonous: hence, 
as the total quantity of solid matter in the poison is about 28 per cent., 
it follows that about 60 per cent. of the poisonous liquid is of an albu- 
minous nature, and only about 40 per cent. consists of pure poison. 
No crystallisable substance could be obtained from the poison, either 
by the use of solvents or by dialysis through parchment paper, although 
slight indications of crystallisation were obtained by both methods. 
The liquid remaining in the dialyser left on evaporation a gummy 
mass, having all the physiological characters of the poison; and the 
liquid outside the dialyser appeared to be rather more poisonous than 
the original virus (Pedler). 

According to Blyth, cobra poison contains albumin, and a minute 
quantity of fat, and yields about 1:-4—1°5 per cent. of ash, mainly con- 
sisting of sodium chloride. It dries up quickly on exposure to the air, 
leaving a yellow acrid pungent powder, amounting to about 33 per 
cent. of the whole. This substance is not decomposed at 100°, but 
blackens at 270°, and yields a sublimate at higher temperatures. A 
similar substance, crystallising in needles, may be obtained by dialysing 
the poison. It exists therein to the amount of 10 per cent., and is 
highly poisonous, appearing to be the only active principle. It is ob- 
tained pure by conversion into a lead-salt, separation therefrom, and 
evaporation in a vacuum. Blyth designates this substance as cobric 
acid. He finds that a weak solution of potash, or a weak alkaline 
solution of potassium permanganate, destroys the physiological activity 
of cobra poison. 

Pedler describes a long series of experiments on the modification of 
the active properties of the poison by various substances, underiaken 
with the view of discovering an antidote to its action. When the 
poison was digested with ethyl iodide, a residue was obtained which 
exhibited an increase of weight, indicating combination, and was 
much less active than the original poison. The residue obtained by 
mixing the poison with hydrochloric acid and leaving the liquid to 
evaporate, was also much less active than the original poison. By 
slow evaporation in a vacuum, distinct traces of crystals were obtained, 
but they were mixed with a large quantity of amorphous soluble 
matter, from which they could not be separated. 

A much greater diminution of the activity of the poison is pro- 
duced by the addition of platinic chloride. When a quantity of fresh 
cobra poison was treated with alcohol to precipitate the albumin, the 
alcoholic filtrate acidified with hydrochloric acid, and a solution of 
platinic chloride added, a small quantity of a yellow amorphous pre- 
cipitate was formed, and the solution evaporated in a vacuum yielded 
a semicrystalline residue, which was freed from excess of platinic 
chloride by washing with weak spirit. 0:1 gram of the solid platinum 
compound administered internally to a chicken exerted no poisonous 
action, and the solution containing the excess of platinic chloride was 
likewise without action when injected hypodermically. A considerable 
number of experiments upon chickens and dogs showed that even 
considerable quantities of cobra poison mixed with platinic chloride 
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might be injected hypodermically without producing a fatal result, 
provided a short time was allowed to elapse before the mixture was 
injected. In one experiment, the quantity of poison thus injected was 
sufficient, if administered alone, to kill 120 chickens. When, on the 
other hand, the injection was performed immediately after mixing, 
the results were less favourable, the fatal effect being not prevented, 
but merely retarded. The same effect of retardation, but not pre- 
vention of the fatal result, was obtained when the cobra poison was 
first injected alone, and the platinum solution a few minutes (1 to 5) 
afterwards. The poison indeed seems to diffuse itself through the 
organism so rapidly that no antidote can be afterwards injected 
quickly enough to counteract its effects. 

The platinum salt of the cobra poison gave by analysis numbers 
nearly agreeing with the formula, (C,;H,;N,O,.HCl)..PtCl, (Pedler). 

Brunton and Fayrer find that auric chloride behaves similarly to 
platinic chloride, rendering the poison nearly inactive if mixed with 
it before injection. Permanganate of potassium also prevents the fhtal 
effect, probably by destroying the poison. Zine chloride, mercuric 
chloride, silver nitrate, and carbolic acid also diminish the activity of 
the poison, and slightly prolong life if mixed with it before injection. 
Ferric chloride has a weaker action. Potash prolongs life for several 
hours. With large doses of the poison, none of these substances have 
any appreciable effect, even when applied immediately. 

C. W. W. 


Chemistry of Vegetable Physiology and Agriculture. 


Locality of Albumin Secretion in Plants. By H. Miitrer 
Tuurcau (Bied. Centr., 1880, 42—43).—The author endeavours to 
decide whether the formation of protoplasm takes place in the leaves 
or other portions of the plant; for this purpose he devises an arrange- 
ment by which the seeds of maize, wheat, beans, &c., are germinated 
over water, and the rootlets led out in two divisions, and immersed in 
separate vessels ; the two vessels contain solutions which are identical 
as regards mineral constituents, but to one of them is added a nitro- 
genous substance of easy assimilation, the other contains none. The 
growth of the rootlets was measured regularly every day. 

If the development of the albuminoid was due to absorption from 
the air, or had its origin in the upper portions of the plant, both 
divisions of the root should grow equally. If, however, it proceeded 
from the roots, the portion immersed in the solution containing nitro- 
genous matter should grow quicker than the other; this was actually 
the case. The leaves do not appear to play any part in the assimilation. 
To prevent mistakes, the roots were alternately immersed in one 
solution, and changed to the other; their growth varied exactly 
and daily as they were placed in one or other solution, The same 
results were obtained from placing the rootlets in sand saturated with 
a nitrogenous solution. 
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The practical application of these experiments shows that there is 
advantage in the use of a nitrogenous manure in cases where quick 
and strong development is desirable, as for example in turnip and tree 
culture. 


Decomposition of Albuminoids in Plants. By E. Scuutzz 


(Bied. Centr., 1879, 609—610).—The author advances the theory of 
the alternate decomposition and re-formation of albuminoids in the 
organism of plants, and to this end he discusses the production in the 
lupine of asparagine from conglutine. 


A. J. C. 


Passage of Nutritive Material in Plants. By L. Dessarres 
(Bied. Centr., 1879, 946—947).—The wood of young branches of 
Rhus elegans was examined in winter and spring with the following 
results :— 

In spring. 

66°70 

2°25 

1:57 

1:20 

The woody parts of the plant seem, therefore, in winter to form a 
reservoir for assimilable material for the nourishment of the young 
organs in spring. J. K. C. 


Amount of Dew on Plants. By L. Hamper (Bied. Centr., 1879, 
630).—The observations were made in July and August. 


In winter. 


Dry substance .... 
Protein 


Without 
dew. 


Dew by 


difference. 


With dew. 


Pinus austriaca, four needles gave .... 
Tilia grandifolia, one leaf gave 
Tubercus pedunculata, one leaf gave.... 
Abies excelsa, a small bough gave 


centigrams. 
45 *60 
106 °80 
96 ‘06 
85°10 


centigrams. 


40 76 
82°40 
71°50 
75°30 


centigrams. 
4°84 
24°40 
24 ‘56 
9°80 


A. J. C. 


Fertilization of Rye. By W. Rimpavu (Bied. Centr., 1879, 911— 
912)—The author finds that the flowers on the same plant cannot 
fertilize each other, and that pollen from other individuals is necessary 
for this purpose. J. K. C. 


Result of Drying Seeds. By E. Wo.tny (Bied. Centr., 1880, 
36—42).—Many experiments have shown that the seeds of several 
plants including flax, cucumbers, pumpkins, and melons, yield very 
plentifully when they have been dried at a temperature of 30° to 50°C., 
notably flax seed, growers of which always seek old seed, as yielding 
a better and longer flax; the author presumes this is because of the 
natural drying of the moisture originally contained in the seeds. This 
fact led the author to undertake a series of experiments with the seeds 
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of many food plants in order to learn the effect of artificial drying on 
their productiveness. 

In view of the danger of too high a temperature killing some of the 
seeds, they were not heated above 32—35° C., so that a long time was 
necessary to dry them; the undried seeds were meanwhile kept in 
airtight bottles, and lost scarcely any moisture. The experiments were 
arranged in two series, firstly, to ascertain the effect upon the growth 
of the plant, and, secondly, the effect upon the productiveness. The 
answer to the first question is that the drying of the seeds delays the 
growth of the plant, and that the plants produced from the dried are 
much more irregular in size than those from undried seeds, and that 
notwithstanding the greatest care in drying, the seeds so treated have 
a less percentage of germinating power. The effect on the crop, how- 
ever, is very different, the figures showing clearly that the effective 
produce of the dried seeds is greater than from the undried. 

The author confesses his inability to reconcile the different conclu- 
sions, but suggests that a great deal depends on the state of the soil, 
whether it contains abundance of natural moisture or not, and suggests 
that after all it is to a great extent dependent on the nature of the 
locality and the facilities for obtaining water, and hopes that practical 
farmers will carry out further experiments. 


Normal Presence of Copper in the Plants which Grow on 
Primordial Rocks. By Drevtarair.—The author has previously 
shown that all rocks of primordial formation contain copper. He finds 
that this element is present in plants growing on such rocks to such 
an extent that it may be recognised by the ammonia reaction in 1 gram 
of ash. Copper is also present in the ashes of plants growing on 
marls, the sand of which has been derived from primordial rocks. 
Other researches have led the author to conclude that heat has had 
nothing to do with the formation of dolomites. They are marine 
formations, sedimentary in the ordinary sense of the word, but often 
deposited in concentrated marine waters. He has previously found 
that deposits found in such waters always contain copper, therefore 
dolomites ought to contain this element. Plants growing on dolomites 
contain copper to such an amount that it can be detected in 1 gram of 
ash. On the other hand, plants growing on pure limestones contain 
but traces of this metal, requiring at least 100 grams of ash for its 
detection. C. H. B. 


Formation of Nitrates in Sugar Beets. By A. Pacnoun (Bied. 
Centr., 1880, 17).—These salts when found are not always derived from 
mineral manures added to the soil, but may come from organic nitro- 
genous substances, such as stable manure. Beets which were sown 
in ground manured with sodium nitrate, although containing a con- 
siderable quantity of the salt immediately after germination, contained 
no trace at a later period, whilst some from the same seed, sown in 
ground which had been heavily manured with stable dung, contained 
0°7 per cent. of the salt. 

Very great care must be taken when cultivating beets to avoid every 
cause that might lead to late vegetation; the leaves should attain 
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their full development by the end of August; if a slowly working 
manure be employed, or the season be mild, dull, and damp, and the 
development is delayed until September or October, it is at the expense 
of the saccharine matter of the roots; they continue to grow, and 
take up salts from the soil which they have not vigour to assimilate. 
When nitrates are found in the roots under such circumstances, 
allowance should be made for the season and the slow or quick nature 
of the manures employed. J. F. 


Nitrates in Sugar-Beets. By J. A. Barrat (Bied. Centr., 1880, 
44—45).—An English farmer sent to the French Agricultural Society 
in December, 1878, a number of large beets, some of them weighing 
14kilos. They were found poor in sugar and were employed for feeding 
purposes; they were analysed, and it was found that nitrates were 
most abundant in those which were poorest in sugar, the proportions 
being very constant. The sugar manufacturers have for a long time 
forbidden the use of nitrate of soda on the farms which supply them 
with roots, and the author’s researches prove them to be right, the 
beets experimented on having been heavily manured with sodium 
nitrate. He also believes that the feeding of cattle largely with such 
roots would be attended with injurious consequences. In the follow- 
ing table the amounts of nitrogen, nitrates, and sugar are the percen- 
tages contained in the dry substance, the nitrates being calculated as 
nitric acid :— 


Weight Dry Nitro Nitric aci 
; ~ gen | Nitric acid 
Name. a = poe per cent. | per cent. Sagar 
Mammoth .......... 14°150 5°81 3°54 13 *89 17 ‘21 
Berkshire.......... --| 10-600 7°95 3°27 4°98 25°16 
DOOMED os ov 0s cc00ee 11-390 6°35 3°44 9°21 31°50 
BEE ee cnsssecnes 8 ‘920 7°88 3°12 11°39 12°92 
Yellow globe ........ 2 082 11°54 1°51 1°37 34 66 
er 1°782 12°60 1°40 0°64 31°75 
SP aeeyerrrs 2 °444 9°46 1°75 0°68 52°86. 
White green top ...... 3 °124 11°92 1°11 0°13 58°72 
White red top........| 0°730 16°73 0°97 0°09 48 *10 
Kohl Rabi ..... eeees| 6:°200 9 56 3°33 4°55 20 92 
J. F. 


Beetroot. By P. Wacner (Bied. Centr., 1879, 947).—Sugar beet- 
root from various sources was examined; the percentage of sugar 
varied from 10—14. J. K. C. 


Researches on Beetroot. By A. Bauprimonr (Bied. Centr., 
1879, 916).—On cutting open a beetroot, two series of concentric rings 
are observed, the one white and opaque, the other clear, transparent, 
and mostly coloured ; in the former the sugar is chiefly aggregated, 
and in the latter the albumin. The author has endeavoured to pro- 
mote the special growth of one or the other set of rings by the appli- 
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cation of suitable manures. The roots were grown on four plots of 
land; one of these was treated with water, the rest in order with so- 
lutions of bicarbonate of ammonia, bicarbonate of potash, and a 
mixture of these. It was observed that the roots which had been 
watered with bicarbonate of potash solution were very large and hard, 
and consisted chiefly of the sugar bearing rings; those which had re- 
ceived bicarbonate of ammonia were much softer, hollow in the 
centre, and the albuminous rings were more strongly developed; those 
treated with a mixture of both were not so hard, and showed clear 
albuminous rings, whilst those which had received water alone were 
the strongest, and showed both kinds of rings clearly. s. & @. 


Composition of Ash of two kinds of Beet Seed. By H. Bopen- 
BENDER and Inuer (Bied. Centr., 1879, 948).—In 100 parts of the seed 


were contained (1) 7°80 and (2) 7°67 parts as ash. 
The percentage composition of the ash was as follows :— 


Na,O. K,O. CaO. MgO. Fe,0; Cl. CO. SOs. P05. SiOs. 
(1) 25°73 675 22:18 572 1:77 #%41:07 15°39 446 2°56 13°59 
(2) 32°93 497 1344 3°91 3°86 419 22:54 2°50 647 511 

J. K. C. 


Effect of Acid Gases on Vegetation. By R. Hasenctever (Died. 
Centr., 1880, 57—58).—The author has collected a number of analyses 
of leaves of trees from the neighbourhood of chemical works, and 
from districts where such manufactories are not carried on. The 
results are interesting ; but consisting as they do of different kinds of 
plants do not afford sufficient grounds for comparison, the author re- 
commends the analysis of healthy and unhealthy plants from the same 
neighbourhoods when complaints of damage from acid vapours are 
made, and also wishes that the rain and air of such districts could be 
compared with samples of the same from other localities. J. F. 


Injury to Vegetation caused by Acid Gases. By J. Scuriper 
(Landw. Versuchs.-Stat., 24, 392—421).—The author is of opinion 
that Stéckhardt’s view is correct, namely, that the injurious effect of 
smoke from smelting works, chemical works, and from coal fires, is 
mainly due to sulphurous anhydride and other acid gaseous products. 
Wood-smoke does not injure vegetation, and the less sulphur is pre- 
sent in bituminous and brown coals the less injurious it is. A very 
short exposure to acid gases produced perceptibly injurious effects on 
the leaves; an alcoholic extract of the leaves then shows the absorp- 
tion-bands of acid chlorophyll. All plants thus damaged show a 
diminished transpiration, depending on the amount of acid and time 
of exposure. 

Numerous experiments show that sulphurous anhydride acts most 
strongly in presence of light, warmth, and moisture, but darkness is 
more efficacious as a preservative than dryness. Sulphurous anby- 
dride is strikingly worse than hydrochloric acid. Sulphuric acid is 
less injurious than an equivalent amount of sulphurous anhydride, so 
that oxidation of the sulphurous anhydride present in smoke by the 
action of air and moisture is favourable. 


Ff FF ee ——— 
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Plants growing in an atmosphere containing sulphurous anhydride 
or hydrochloric acid show an excess of sulphur or chlorine respectively. 
Thus a young fir-tree growing in the laboratory in presence of sul- 
phurous anhydride gave in 100 parts of dry needles 0°721 of sulphuric 
acid, whilst a healthy young tree gave 0°240 part. Different plants 
do not suffer equally in presence of sulphurous anhydride. In the 
following list those least influenced are placed first :—Oak, maple, ash, 
alder, poplar, lime, birch, red beech; then we have needle-leaved trees, 
pine, fir. The list agrees with observations made in the neighbourhood 
of metallurgical works. The effect of hydrochloric acid is probably 
the same. 

The amount of sulphur and chlorine in healthy plants may vary 
within tolerably wide limits; thus an alder grown under the water- 
culture system gave 0°75 per cent. of sulphuric acid, whilst another 
grown in the soil gave 0°19 per cent., both being healthy plants. The 
presence of gypsum and salt in the soil affects the results of analysis ; 
so that healthy plants grown under similar conditions as to soil should 
be examined along with suspected plants. Two maps of the Upper 
Harte smelting district were shown. In one the district was coloured 
to show the damage done to trees as determined by inspection. One 
colour showed trees destroyed, or very seriously damaged, another 
tint showed the region of trees perceptibly injured, and a third the 
region in which the damage from smoke was somewhat questionable, 
whilst a fourth tint showed the uninjured districts. 150 samples of 
leaves were taken, and the sulphuric acid determined in them: those 
giving 0°5 per cent. and upwards were found to fall within a district 
marked out on the second map, those with from 0°5 to 0°3 occupied 
another region, 0°3 to 0°21 a third, and all below 0°21 formed a fourth 
region; on comparing the two maps they were found to agree very 
closely indeed. The samples were taken during a week of autumn in 
1878, and were mainly of fir-needles. In the discussion following, 
M. Freytag reported similar results founded on nearly 20 years’ obser- 
vation, but he was of opinion that sulphuric and hydrochloric acids 
were more injurious than sulphurous anhydride. 4. % 


Injurious Effect of Industrial Effluent Water and of Gases 
on Soils and Plants. By J. Konic (Bied. Centr., 1879, 564—567).— 
The author shows the importance of ascertaining that the water used 
for irrigation is free from any constituent which has a prejudicial 
action on vegetation. Effluent water froma zinc blende mine contains 
an appreciable amount of zinc sulphate, formed by oxidation of the 
sulphide, and the result of irrigating a meadow for some years with 
a stream which received such effluent water was to cause a consider- 
able decrease in the yearly produce. Moreover, certain parts of the 
meadow became almost barren. The soil of the meadow was found to 
contain 0°13—0°964 per cent. zinc oxide, whilst the grass and plants 
(beech and maple) gave 4:13—6°53 per cent. of ash and 0°037—0°156 
per cent. zinc oxide, which is equal to 0°86—2°78 per cent. in the 
ash. The soil and the plants from the apparently sound part of the 
meadow contained no zinc oxide. 

The ash of three specimens of the white “erzblume” which grew 
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in places in the meadow on which zinc-ore had been spilt gave 
respectively :— 


Ash in dried plant 13°29 12°75 9°29 
Zinc oxide in the plant... 1°49 2°68 1°46 
Zinc oxide in the ash .. 11°'27 21:40 15°81 


Waste water from dye works, wire drawers, and from pyrites 
washing has an injurious action on vegetation: the first-named con- 
tains a large quantity of sodium sulphate and organic colouring 
matter, and the two last much ferrous sulphate; the pyrites waste 
water probably also contains a small quantity of free sulphuric acid. 

The destructive influence of sulphurous acid fumes on plant life, 
which is observable in the neighbourhood of chemical works, has been 
investigated by the author, who states that the leaves, needles, and 
young twigs of the trees are first affected, and that these injured 
parts contain about 11—50 per cent. of sulphuric acid in excess of 
the normal quantity, and a proportional increase in the amount of 


ash, A. J.C. 
Grass Mowing. By E. Woutny (Bied. Centr., 1879, 617—619).— 


It is the custom of some agriculturists to discontinue mowing grass 
land during a continuance of dry weather, as they hold the opinion 
that the grass retains the moisture which would be removed by mow- 
ing, and the after crop would be endangered in consequence. This 
erroneous idea has no doubt arisen from the fact that the upper surface 
of grass-covered land is damper than that of the fallow land (16:08 
per cent. moisture against 11°93 per cent. in the author’s experiments) ; 
but this is the case at the surface only, for at a lower stratum, whence 
the plants replace the water which has evaporated from their upper 
organs there is less moisture (22°54 per cent.) than from a similar 
stratum (28°59 per cent.) in a fallow land. The conclusion which is 
drawn from several experiments of the moisture contained at different 
depths in grass land and in fallow land is, that the amount of moisture 
in all kinds of soil covered with vegetation, grass for example, is 
always less than that in the same soil which is not covered with vege- 
tation. As it is the vegetation which dries up the soil, it necessarily 
follows that the retention of the moisture is assured to the soil if the 
mowing takes place under the above condition of weather. P 
A. J. C. 


Relation of the Grasses of Meadows and Pastures. By 
Speer (Died. Centr., 1879, 919—921).—The author gives an account 
of the various weeds, sour grasses, d&c., occurring on meadow and 
pasture land. J. K. C. 


Digestibility of Steamed Hay. By U. Krevuster and others 
(Bied. Centr., 1880, 27—29).—Amongst the various methods em- 
ployed for the cooking of fodder, none has hitherto been in use which 
does not diminish the quantity of nutritive matter and injure its 
digestibility ; this frequently happens when it is sought to make the 
fodder more palatable and urge the animals to consume larger quanti- 
ties. The usual methods are souring, fermenting, boiling, scalding, 
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and steaming. The first two occasion a loss of the raw material, the 
others diminish the digestibility and nutritive effect by the addition of 
large quantities of water. Steaming appears to be the least deleterious. 
Two oxen were chosen for purposes of experiment; the quantities 
given them were calculated from observation of their previous ordinary 
consumption. The experiments were divided into three periods, when 
the animals were fed first upon raw, secondly upon steamed, and 
thirdly on dumped hay. 

Their consumption of water does not seem to have been affected by 
the quantity taken up in the steamed or moistened fodder, the animals 
consuming their normal quantity. 

From the calculated results of the droppings, it appears that the 
amount of protein substances digested in the raw and damped hay is 
about the same, and much greater than is found in steamed hay. 

The authors summarise thus: the steaming of hay diminishes 
facility of digestion, is in fact injurious, and the desire of the animals 
for it, which has been asserted, is not found, but on the contrary, the 
animals liked the steamed hay less than either of the other kinds. 

J. F. 


Permanent Pasture a Substitute for Clover. By J. Goprrroy 
and others (Died. Centr., 1880, 50—53).—French agriculturists have 
for many years found the soil in some localities worn out, and, as it is 
called, “ clover sick.”” On the other hand, foreign competition in 
cattle rearing forces them to raise large quantities of fodder materials. 
They have therefore turned their attention to laying down permanent 
pastures, or at least meadows for two to five years. The experiments 
of which this paper is the record, were carried out for this purpose, 
and were made at St. Ouen, near Pontoise, by two of the authors, and 
at Villeneuve le Roi by two others. The mixtures used were of 
English origin, consisting of leguminous and graminivorous plants, 
fescue rye-grass, &c. In one experiment the plot was divided into 
two portions, one of them being manured with stable manure, the 
other with artificial fertilizers ; the latter gave far better results. 

The observations are not complete, but so far they lead to the belief 
that it is quite possible to lay down meadows which will yield excel- 
lent crops the first year, with increasing produce the second and third 
years. J. F. 


Composition of Red Clover and Maize. By H. Wuisks and 
others (Bied. Centr., 1880, 46—48).—The clover plants were 25 days 
old at the commencement of the observations, 24th May. Some of 
them bloomed on 21st June, and 5th July the flowering was general, 
and on 12th July it was nearly over. The nitrogen percentage de- 
clined until the time of bloom, remained tolerably constant for a short 
period, and then rapidly fell off; the behaviour of the celiulose was 
exactly the reverse. ‘I'he sulphur and phosphorus compounds vary in 
much the same manner as the nitrogen, but not with such regularity. 

The figures show a steady progression in productive power until 
the termination of the flowering period, when it ceases, except as 
regards the cellulose. Therefore, when the plants were in blossom, 
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about the 5th July would have been the most economical period to cut 
them. 

The maize plants were observed from six days old, 24th May; the 
nitrogen diminished more quickly than in the case of the clover, and 
more rapidly in the first than in the second half of the period of ob- 
servation. The diminution in the nitrogen was, however, not accom- 
panied by so large a formation of cellulose as in the clover, a large 
proportion of the non-nitrogenous substances consisting of extractive 
matter: as the secretion of nitrogenous substances ceases at an 
early stage, the author thinks it economical to cut maize intended 
for green fodder not later than the end of August, as is actually the 
practice. J. F. 


Nutritive Value of “ Elodea canadensis.” By W. Horrmetster 
(Bied. Centr., 1879, 915—916).—This plant (the water pest) is greedily 
devoured by cattle; when fresh it contains 12, and when air-dried 
from 73—83 per cent. of solids. The composition of the solid con- 
stituents was found to be as follows :— 


Nitrogen 
Protein. Fat. free extract. Fibre. Ash. 


b voee Te 2°32 44°17 16:98 19°22 
oS ews Oe 2°26 41°48 16°54 20°16 


The percentages of cellulose and starch were found to be 16 and 


19°4 respectively. In nitrogenous constituents, water pest compares 
favourably with clover. J. K. C. 


Cotton-Seed Cake as Fodder. By Rurrer (Bied. Centr., 1878, 
902).—Ritter found that by using this cake, the cows yielded more 
milk and of a better quality. J. K. C. 


Culture of the Lentil Vetch. By E. v. Ropiczxy (Bied. Centr., 
1880, 49—50).—This plant, known under various names, has always 
been considered in Germany a weed, Vicis ervilia. In sandy districts 
of Spain, parts of Switzerland, and in the south of France, it has some- 
times been sparingly cultivated asa winter fodder. It appears to be less 
liable to injury from insects than peas and lentils, and can be cultivated 
without supports, a circumstance not without weight. 

The author is not enabled from actual experiment to pronounce an 
opinion on the results of this crop under the climatic conditions of 
Germany, his analyses having been made on French, Spanish, and 
Grecian seeds. . ; 

Although the beans of this plant are a very valuable food, it is 
chiefly employed as a green fodder and as hay, the tender stems and 
numerous young fresh leaves rendering it peculiarly useful for the 
purpose. A partial experiment showed a result—2 hectoliters of seed 
per hectare after two months, when the plants were in bloom—13,700 
kilos. green fodder, and 2,500 kilos. dry hay. Winter pease showed 
4,500 and lentils 5,300 kilos. Considering the short time required to 
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bring this plant to maturity, and its suitability to light sandy soils, it 
is certainly worth some attention from practical farmers. 
J. F. 


Seeds of the Corn Cockle as Fodder and Distillery Material. 
By R. Unsricur (Bied. Centr., 1880, 34—36).—The seeds of this 
plant, Agrostemma Githago, are largely bought by farmers on account 
of its low price as a fodder material, and is also offered to distillers, 
and sometimes purchased by them, notwithstanding it is known to 
have frequently had very injurious effects. 

Analyses of two samples show the nutritive properties of the 
material to be very valuable, and in a chemical sense to stand about 
equally between grain and leguminous plants, a prominent feature 
being the large proportion of fat and the extraordinary quantity of 
mineral matter, particularly potash and phosphoric acid, which is 
higher than in any other grain yet analysed. 

An old milch goat was fed with the grain of A. Githago, 300 to 500 
grams given daily with clover hay. It was then fed for 12 days 
entirely on the seeds. During the whole of this period there was no 
disturbance of the animal’s health, nor was the production of milk in 
any way lessened; but three weeks afterwards, when the animal had 
been put back to her normal food, she sickened and died ; a post mortem 
showed severe inflammation of the large intestine and lesion of the 
spinal marrow. 

A pig weighing 9°24 kilos., to whose food was added 20—100 grams 
of the seed daily, died in 14 days, and showed a strong inflammation 
of the coats of the stomach. Another and larger pig, weighing 12°32 
kilos., was fed with gradually increased quantities of the material up 
to 350 grams per day, gained weight and continued in good health. 
Geese and ducks were also experimented on, but with negative results. 
The observations show that great caution is necessary in the use of 
this product for feeding purposes. The author believes that the 
poisonous principle may be extracted ina manner similar to that in 
which the bitterness is removed from Jupins, but it is a thing of the 
future, and might at the same time diminish the value of the article as 
fodder. 

The author made other experiments as to its value for distillery pur- 
poses, but they are incomplete. J. F 


Digestibility and Nutritive Value of the Soja Bean. By H. 
Wriske and others (Bied. Centr., 1880, 30—31).—The experiments 
were made on two full grown Southdown wethers with the object of 
determining the food value of the article. Analysis shows the com- 
position of the straw to resemble in valuable constituents that of good 
meadow hay, and analysis of the excrement of the animals shows that 
a large proportion was digested. The cultivation of this bean is very 
largely carried on in Germany; it yields a large produce, and these 
experiments prove it to be a valuable addition to the fodder materials 
at the farmers’ command. J. F. 


Flesh-meal as Fodder for Milch Cows. By Fentav (Bied. 
Centr., 1879, 599).—Flesh-meal added to other stall-fodder in the 
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daily proportion of 0°5 kilo. per cow, increased the yield of milk*and 
the weight of the cow when compared with the results obtained from 
cows that received no flesh-meal, but its comparative action on the 
same cows was not ascertained. A. J.C. 


Spent Hops as a Fodder for Cattle. By M. Marrcxer and E. 
Wein (Bied. Centr., 1879, 601—602).—Spent hops are recommended 
as a valuable addition to rich nitrogenous cattle fodder, such as 
grains, &c., on account of the large amount of extractive matter they 
contain, viz., 45°06 per cent. soluble in water, which contained 14°71 per 
cent. sugar from the wort; 3°39 per cent. protein, and 2°05 ash. Wein’s 
analysis further showed water 11°6 per cent., fat 4°52 per cent., ash 3°39 
per cent., protein 14°06 per cent., fibre 16°39 per cent., non-nitro- 
genous matter 50°08 per cent. (see also this Journal, Abst., 1879, 
1050). A. J. C. 


Spent Hops as Fodder. By H. Wziske and others (Bied. Centr., 
1879, 906—908).—Further researches confirm the results already pub- 
lished that spent hops do not make good fodder, although in unfavour- 
able seasons they may be useful. J. KC. 


Cacao Rind as Fodder for Calves. By Samex (Bied. Centr., 
1879, 946).—The milk was gradually replaced by extract of cacao 
rind in the fodder of calves. The animals appeared to thrive on 
the change of diet, aithough they showed considerable distaste for it. 


An analysis of the pulverised rind gave the following results. In 100 
parts substance :— 


Nitrogen 
Water. Ash. Protein. Fat. Fibre. free extract. 
11°13 7°28 25°87 8°22 13°35 84°15 
J. K. C. 


Influence of the Potato Blossom on the Amount of Pro- 
duce. (Died. Centr., 1879, 634).—208 centrs. 19 lbs. of tubers were 
obtained from potato plants from which the blossom had been re- 
moved and only 181 centrs. 49 lbs. of tubers from plants not so 
treated. A. J.C. 


Growth of Beets. By P. Beurenpy and A. Morcen (Bied. Centr., 
1879, 612—613).—The results of the analyses show that a better pro- 
duce was obtained from a sandy soil than from a beet soil. The 
amount of sugar in the two cases from two varieties of beets was 
from a sandy soil 10°46 and 13°90 per cent., from a beet soil 8°35 and 
8:39 per cent. a A. J. C. 

Planting of Sugar Beets. By J. Hanamann (Bied. Centr., 1879, 
614—617).—The experiments were made on seven different kinds of 
soil and with seed under various conditions of sowing, and the results " 
confirm what has been stated previously by other observers that in thick 
sowing—in the author’s experiments the minimum area to each plant 
was 505 square cms. and the maximum 1,000 square cms.—the produce 
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of the beet crop is smaller in quantity, but of higher value in the amount 
of sugar and in the density and purity of the juice than in thin sow- 
ing. According to the space allotted to each plant it was found that 
on one and the same soil the sugar quotient varied from 86—91 per 
cent. and in another case from 88—93 per cent., and this important 
sugar factor is said to be more affected thereby than by the manuring 
or even by the kind of beet grown. The distance between the plants 
should be small on a humid and matured land, but great on a dry, 
high ground and poor soils. 


Results with Stall-feeding of Sheep. By F. Scunorrenprei. 
(Bied. Centr., 1880, 33—34).—-The feeding of 10 sheep for purposes 
of exhibition allowed the following comparison between the results of 
their luxurious feeding and that of other members of the same flock 
ordinarily foddered. ‘The flock consisted of 247 Southdown Merinos, 
which were well fed and cared; tive of the best formed wethers and 
five two-year old ewes were carefully selected for stall-feeding. Up 
to 13th of January they received the same food as the remainder of 
the flock, and on that day were shorn and yielded 3-875 kilos. of wool 
in the grease; from this day they had unlimited supplies of peas, lin- 
seed cake, and rye bread, out of constantly replenished mangers. Each 
day they were littered and fed four times, and each morning the litter 
removed. From the beginning of May, in order to increase their ap- 
petite, the turnips and acorns were sliced and pared and the crust 
removed from the bread ; about the 20th of May the animals took an 
instinctive dislike to over-feeding, but it was continued, and on the 
llth of November the 10 sheep were valued; the result was, all costs 
of feeding calculated, a surplus of the stall-fed over the ordinary 
sheep of 15°14 marks each. 

The author thinks that it would pay the farmer to liberally nourish 
sheep of good breeds with food similar to human food and in large 
quantities, even so far as to supply it ad libitum, if the farmer could 
find a ready outlet for the unconsumed fodder. J. F. 


Decomposition of Silicates. By J. Luemprre (Bied. Centr., 1879, 
567—577).—In the first part of the original paper, of which this is an 
abstract, the author gives a series of analyses of minerals in various 
conditions of decomposition. His experiments on the absorptive power 
of soils lead him to the conclusion that it is a purely chemical action, 
in which the influence of mass is to be regarded according to Berthel- 
lot’s views. On account of the complex character of soils and the dif- 
ferent behaviour of one and the same silicate towards different solu- 
tions of salts, it is impossible to express the absorptive action by an 
empirical rule. The decreased absorptive power which a calcined soil 
has, cannot be due to the decomposition of humus substances or to an 
alteration in the capillarity of the soil. It is even possible that many 
kinds of soils have their absorptive power for some substances increased 
after calcination. 

By treating a potassium silicate with an aqueous solution of car- 
bonic acid, the greater part of the potash is abstracted, hence it is 
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assumed that basic water has been substituted for the potash, and as 
a silicate so treated can re-absorb the base, the author concludes that 
the strong absorptive power of such soils for free potash is partly due 
to the re-formation of the decomposed silicate by the substitution of 
basic water by the fixed base. This action is more complicated in the 
soil, as a part of the potash combines with free silicic acid to form a 
soluble silicate, which again combines with hydrated alumina and 
kaolin compounds; therefore it would be expected that a calcined soil 
having lost its basic water has undergone a great decrease in its power 
to absorb free potash. 

The supposition that potassium carbonate, when brought into con- 
tact with a silicate which has been deprived of the greater part of its 
potash by the action of carbonic acid water is partly decomposed into 
free carbonic acid and potash, which latter is taken up by the silicate, 
was confirmed by a series of experiments which showed that the sili- 
cate behaved in fact as an acid salt, the carbonic anhydride and the 
silicate being apportioned to the potash according to their mass and 
affinity. The substitution of basic water by a fixed base, and moreover 
the possibility of the direct addition of alkaline carbonates to silicates 
without substitution, explain the fact that in many cases more sub- 
stances are absorbed by a soil than correspond with the substances 
eliminated. As ammonia behaves similarly to potash in the replace- 
ment of basic water in silicates, the absorption by a soil of free am- 
monia cannot be regarded as favouring the theory of mechanical absorp- 
tion, nor can the retention by a soil of easily soluble salts. W. Knop’s 
method for estimating humus substances in soils (Landw. Versuchs.- 
Stat., 8, 40), which consists in treating the soil with an ammoniacal 
solution of calcium nitrate and calculating the amount absorbed as 
calcium humate, would, according to the author’s statement, give 
incorrect results, as silicates containing basic water behave like weak 
acids, and in this case would retain the lime which would be incor- 
rectly calculated as humate. 

The author controverts at some length the various points which are 
alleged by some observers to be evidence in favour of the theory of 
mechanical absorption. It is evident that silicates in soils undergo the 
same metamorphosis as all other minerals without exception, but a part 
of the silicate is specially prone to enter into chemical exchange with 
dissolved substances. Silicates of the zeolite class are among the most 
rapid absorbents, and on this account Mulder has placed the absorbing 
silicates in this category ; but this property is not confined to zeolites, 
being possessed by several felspatic silicates. 

The author disagrees with the statement of A. Knop that micaceous 
silicates are produced in a soil by the absorption of potash, also with 
the supposition that the degree of absorption is in concordance with 
the amount of bases dissolvable by dilute acids, showing that although 
silicates, which quickly undergo change with solutions of salts, are easily 
decomposed by weak acids, yet the contrary fact does not necessarily 
follow. The degree of absorption is quite arbitrary, and depends 
rather on the substance employed; some constituents of soils can 
quickly absorb potash, others again behave altogether differently. It 
is rather the rule that minerals which are decomposed with difficulty 
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by acids very slowly undergo chemical change, but this only occurs so 
long as the period of action is proportionally short. 

Potash is more readily absorbed by soils and silicates than lime, 
magnesia, or soda. If a silicate which contains potash and soda be 
decomposed by carbonic acid water, the soda is always the first base 
abstracted ; again, the latter is frequently replaced in a soil by potash, 
but potash is seldom replaced by soda. 

The fusion of silicates with fusible salts of the alkalis, alkaline 
earths, and of iron, is analogous in its chemical action to that of an 
aqueous solution of the salt at the ordinary temperature. wr 


Free Carbonic Anhydride in Soils. By J. Mé.t.er (Bied. Centr., 
1879, 631).—The amount of carbonic anhydride in the air in soils is 
not much above that contained in the atmosphere. Organic soils con- 
tain in themselves a constant source of carbonic anhydride, and the 
external conditions remaining the same its formation there proceeds 
without much variation. Dry quartz sand has not the property like 
other kinds of soils of condensing carbonic anhydride, the amount of 
which in soils is dependent to a great extent on the porosity of the 
soil and the nature of its stratification. It decreases in amount as the 
soil dries up, but a damp soil produces as much as a soil saturated 
with water ; rainfall causes an increase at first, but it quickly declines 
in proportion to the rate of surface-evaporation ; the carbonic anhy- 
dride absorbed by the rain is set free and enriches the atmosphere of 
the soil. The amount of carbonic anhydride does not perceptibly in- 
crease with the depth of the soil; it is higher in unmanured than in 
manured soils. A. J. C. 


Clover Sickness. By A. Emmertine and R. Waaner (Bied. 
Centr., 1879, 578 —582).—The results of the analyses of the soil and 
of the ash of the affected red clover at first seemed to indicate that the 
cause of the disease was due to the poorness of the soil in potash, but 
further investigation, more especially the results obtained with white 
clover growing in the same soil, showed that no direct conclusions 
could be drawn from the chemical examination. In this particular 
instance the clover sickness is ascribed to a want of proper culture of 
the plant. Red clover requires a matured soil, deeply tilled, damp, 
and in good culture; it seldom repays direct dunging. The land had 
only been for a short time in cultivation, and having regard to its 
stony nature had not been tilled sufficiently deep; whilst in many 
parts the soil was poor in humus, and contained an abundance of lime, 
a state conducive to sterility. The general conditions of the soil being 
unfavourable to the growth of red clover, the plant was less able to 
endure the poverty of the soil in potash. 

White clover requires very different conditions; it thrives in soils 
not so deep and less cultivated, and once planted, it withstands the 
summer droughts. 

The remedy to be generally applied is to increase the amount of 
humus and nitrogenous matier, to give a supply of phosphoric acid 
and potash with greater depth of soil. 
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The poorness of the soil had exercised no perceptible influence on 
the composition of the organic constituents of the clover. 
A. J. 0. 


Manures for Cabbages and Fruit Trees. By Laucue (Bied 
Centr., 1879, 591—593). 


Amount of Nitrogen in Forest Trees, and in the Under Litter 
of Leaves. By J. Scuréper (Bied. Centr., 1879, 634—635).—The 
average amount of nitrogen required to be supplied to forest trees is 
about equal to that given to stalk crops in the form of manure. This 
is supplied to the former in the under litter of leaves, which serves 
the same purpose to the trees as artificial manures to field crops, both 
in its supply of nitrogen and ash constituents. Hence the importance 
of not removing the under litter. A. J. C. 


Employment of Peat as Manure. By T. Nertneer (Bied. 
Centr., 1879, 883—885).—Direct application of peat alone to sandy 
soils does not give such good results as to allow of dispensing with 
other kinds of manure, although the yield obtained is greater than if 
the soil had not been manured at all. The author recommends that 
before use the peat should be first mixed with lime and stable drain- 
ings. J. K. C. 


Guano from the Island of Ichaboe. By B. C. Niepersrapr 
(Landw. Versuchs.-Stat., 24, 269—270).—The guano is quite recent 
as a rule; the nitrogen is mainly in organic combination. An original 
sample, known in commerce as “ ammonia-fixed Ichaboe guano,” No. 2, 
was analysed with the following result :— 


CaO. Fe,03. MgO. Sand. KCL NaCl. P,0;. 
21°04 1°52 0°65 3°35 1:40 3°25 —- 


Total, 11:25 (8°13 soluble, 3:12 insoluble) ; organic compounds, 21°46 
(with 7:99 of N, of which 2°89 was present as ammonia) ; SOs, 20°33, 
moisture at 105°, 15°75 per cent. = 100-00. J. £. 


Natural Phosphates and their Value in Agriculture. By J. 
Hanamann (Bied. Centr., 1879, 631—632). 


Experiments with Artificial Manures. By yv. Bunow (Bied. 
Centr., 1880, 18—21).—This paper gives the results of certain experi- 
ments on manuring potatoes and beetroots, carried out at the instance 
of an agricultural society in Posen. 

For the potatoes, the soil was well dug in with strong stable manure 
in the autumn, left fallow until the following May, and then divided 
into three portions, the first of which received no artificial manure, the 
second was treated with nitrate of soda only, the third received equal 
parts of 20 per cent. superphosphate and nitrate of soda. The several 
quantities dug were :—Unmanured plot, 89, Schifflast; nitrate, 102; 
nitrate and superphosphate, 107. It follows that the employment of 
nitrate of soda with potatoes pays, the addition of superphosphate 
increases the yield, but at a greatly augmented cost, and could only be 
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recommended on large distillery farms, where the freight of a quan- 
tity would be an appreciable consideration. 

In the experiments with beetroots, a very similar course was pursued. 
In the autumn, the plot which contained some unfavourable soil, was 
well tilled with plenty of cowdung. In the spring of the following 
year, three plots were measured off, and all treated with artificial 
manures. No. 1 with 100 lbs. superphosphate ; No. 2, 100 lbs. super- 
phosphate, and 400 Ibs. kainit; No. 3, 100 lbs. superphosphate, and 
150 lbs. nitrate soda; another plot received no artificial manure; the 
seeds were carefully sown and tended, hoed, and cultivated. The 
results were: without artificials, 200°50 centner ; with superphosphate, 
226°92 ; superphosphate and potash, 243; superphosphate and nitrate 
soda, 259°70. 

Everything calculated and allowed for, the additional cost of the 
artificial manures was fully paid, and the three plots left a surplus; 
the superphosphate paid the best, and in localities where beets are 
largely raised, and the value of them at least 1 mark per centner, super- 


phosphate would amply repay liberal use. J. F. 


Chili Potash Saltpetre. By G. Drecuster (Bied. Centr., 1879, 
582—584).—The application of this manure, which contained 
34°26 p.c. potassium nitrate, and 56°18 p.c. sodium nitrate, to sugar 
beets, increased the amount of sugar in the beet by 2°11 and 1°47 p.c. 
above that yielded by beets that were unmanured and manured with 
Chili saltpetre respectively. A. J.C. 


Manure Experiments with Superphosphate and Chili Salt- 
petre. By Counr Scuweriy-Purzar (Bied. Centr., 1879, 584—585).— 
Chili saltpetre as a manure for rye, especially on ill-conditioned land, 
gives a greater produce than superphosphate. A. J. C. 


Lupine Seeds as a Manure. By A. Serm, C. Costa-Reeuini and 
F, Oppenau (Bied. Centr., 1879, 585—587).—An experimental inquiry 
as to the relative value of lupine seeds in comparison with bone meal 
and linseed cake meal mixed with sewage, in which the results are in 
favour of the first named. Details are given, showing the pecuniary 
profit accruing from the produce (beans and maize) by the use of each 
kind of manure. A. J. C. 


Action of Various Manures on the Composition of Must. 
By E. Roronprt and A. GatrmBerti (Bied. Centr., 1879, 590—591).— 
The manures employed were respectively lime phosphate, a mixture of 
equal parts of lime phosphate, potassium nitrate, and gypsum; potassium 
nitrate, potassium chloride, sodium nitrate, and ammonium sulphate. 
The conclusions are (a) that the must of the manured vines is slightly 
richer in sugar than that of the unmanured ; (b) potash in combina- 
tion with chlorine appears the most materially to increase the amount 
of sugar in the must; (c) lime phosphate apparently increases the 
tartar, and lessens the amount of free tartaric acid. There is no rela- 
tion between the total acidity of the must and the manure employed. 
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The ash of the must was increased by all the manures, more espe- 
cially by potassium chloride, and less so by sodium nitrate. 


A. J.C. 


- Manuring Experiments on Wheat and Rye. By A. Tuarr 
(Bied. Centr., 1879, 945).—The manures used were as follows :— 
Decomposed guano, with 10 p. c. of soluble phosphoric acid, and the 
same quantity of nitrogen ; dried bone-meal, with 20 p.c. of phosphoric 
acid. From each half acre were obtained— 


Wheat. 


Grains. Straw. Chaff. Total. 
Kilos. Kilos. Kilos. Kilos. 


Unmanured 161°0 340 43°0 549 
With guano 232°5 480 60°5 773 


With guano ‘ 720 45, 1016°0 


With bone-meal .. 2: 714 42 983°5 
4. & © 


Manuring of Oats. By Brennine (Bied. Centr., 1879, 881—882). 
—The soil on which the experiments were conducted had been sown in 
1877 with potatoes, and in 1878 with rye. In the spring of 1879 it 
was divided into eight plots, of 518 square meters each, and treated 
in the following way:—No. 1 was unmanured; No. 2 received 
3°75 kilos. soluble phosphoric acid ; No. 3 was manured with 2°25 kilos. 
nitrogen as ammonia, and 2°25 kilos. soluble phosphoric acid ; No. 4, 
with 5 kilos. soluble phosphoric acid (as guano-superphosphate) ; No. 5, 
2 kilos. nitrogen, as nitrate of soda; No. 6, 1°95 kilo. nitrogen (in the 
form of decomposed guano), and 7°38 kilos. soluble phosphoric acid ; 
No. 7, 1:75 kilo. nitrogen, and 2°38 kilos. soluble phosphoric acid, both 
in the form of decomposed guano; No. 8, 1°95 kilo. soluble phosphoric 
acid, and 1°60 kilo. nitrogen as nitrate of soda. 

The oats on plots 3, 5,6, 7, and 8 thrived the best, having a darker 
colour and better growth than the plants on the ‘other plots. On 
plot 4, the plants had during the whole time of growth a very poor 
appearance, and were more backward than those on the unmanured 
plot. The following yields were obtained :— 

Total 
weight of 


Good oats. Poor oats. corn. 
Kilos. 


162°5 
151°5 
184-0 
118°0 
182°5 
161°5 
167°5 
167°0 
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Manuring of Beetroot. By J. Hanamann (Bied. Centr., 1879, 
917—919).—As the results of three years’ experiments on the manuring 
of beet, the author finds that in the ripe plant there is a constant rela- 
tion between the sugar produced and the potash absorbed by the root of 
about 100 to 2; and that a strong nitrogenous manure in a calcareous 
soil produces the same effect as potash. No constant relation between 
the phosphoric acid and sugar was observed. J. K. C. 


Effect of Manures on Growth of Larches and Pines. By 
Hess.and L. Hamre (Bied. Centr., 1880, 21—23).—This paper gives 
the results of two sets of experiments; one by Hess, on the effect of 
manures on the growth of larch seedlings, carried out in the Collegiate 
Gardens at Giessen; and the other by L. Hampel on pine seedlings, 
at Gusswerk, in Austria. 

In both cases, three garden beds were prepared, one left unmanured 
and the other two manured. The results show a balance in favour of 
the latter, but the differences are not very striking and the experi- 
ments. not sufficiently extensive to base any broad conclusions on. 


J. F. 


Analytical Chemistry. 


Method of Measuring High Temperatures. By J. M. Crarrs 
and F. Mrisr (Compt. rend., 90, 606—608).—This method is de- 
signed specially to determine the temperature employed when using 
V. Meyer’s method of determining vapour-densities, but is generally 
applicable to other cases. A tube of glass or platinum is passed down 
to the bottom of the apparatus, and the air is driven out by a cur- 
rent of some easily absorbable gas, collected in a eudiometer, and 
measured at the ordinary temperature. The vapour-density determi- 
nation is made immediately afterwards in the same apparatus, as soon 
as the gas has been displaced by dry air or nitrogen. Hydrochloric 
acid gas is preferable, since its complete absorption by water serves as 
an indication of the total expulsion of the air. This gas does not 
attack glass or porcelain vessels, and is not dissociated at 1300°. In 
calenlating the temperature, the apparatus must be regarded as con- 
sisting of two parts, one of which is at the temperature to be measured, 
whilst the other is at some lower temperature. The method gives 
satisfactory results. C. H. B. 


Detection and Estimation of Chlorine in presence of Iodine 
and Bromine. By G. Vorrmann (Ber., 13, 325—326).—The method 
proposed is based on the different behaviour of the halogen elements 
towards the peroxides of lead and manganese in the presence of acetic 
acid. Iodides are decomposed by the oxides even in a neutral solu- 
tion, and the separation of the iodine is complete if the liquid be boiled 
with acetic acid. When peroxide of lead is employed, a portion of the 
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iodine is converted into iodic acid, whereas this is not the case with 
peroxide of manganese. Bromides are not decomposed by either 
oxide in a neutral solution. In acetic acid solution only the lead per- 
oxide causes the separation of the bromine, the other oxide having no 
action, and only in the presence of large quantities of bromine is any 
bromic acid formed. Chlorides, on the other hand, are affected by 
neither oxide either in neutral or acetic acid solution. 

In order to detect chlorine then in the presence of the other halo- 
gens, the substance is boiled with lead peroxide and acetic acid until 
the liquid becomes colourless, and smells no longer of bromine or 
iodine, any iodic acid which may have been formed is got rid of by 
filtering the mixture from the lead iodate and the excess of oxide used. 
The filtrate now contains all the chlorine free from both bromine and 
iodine. The method also serves for the quantitative determination of 
chlorine in presence of the other two halogens. 

When the chlorine is present in large quantity together with iodine, 
it is better to use manganese peroxide so as to avoid the formation of 
the difficultly soluble lead chloride; and when there is a large 
quantity of chlorine together with bromine, a little potassium sulphate 
should be used along with the lead peroxide, so that all the chloride 
may be present as potassium salt. T. C. 


Parkes’s Method of Estimating Copper. By R. Uxsricur 
(Landw. Versuchs.-Stat., 24, 253—267).—The first and only part here 
given of an article on must and wine analyses is taken up with detailed 
results of an examination of Parkes’s method. Very good results are 
obtained when the standardising of the cyanide solution and titration 
of the copper solution are made under the same conditions, that is, 
when in both cases the same quantity of nitric acid, the same quantity 
of free ammonia, and the same quantity of ammonium salts are 
present; also when the resulting solutions have the same volume, the 
cyanide solution is added in the same time and in the same manner, 
and the amount of copper is about the same in both. The cyanide solu- 
tion is standardised daily. Under these conditions the method serves 
very well for the determination of the copper precipitated by Fehling’s 
sugar determination process. a F. 


Use of Smithson’s Pile for the Detection of Mercury in 
Mineral Waters. By J. Lerorr (Compt. rend., 90, 141—143).— 
Orfila objected to the voltaic couple of tin and gold, devised by Dr. 
Smithson for the detection of small quantities of mercury, alleging 
that when it was allowed to remain for some time in the suspected 
solution, traces of tin were dissolved, which, re-depositing upon the 
gold plate, caused the latter to become whitened even in absence of 
mercury. 

The author shows that this deposition of the tin is liable to take 
place, but that no real error can result, since the metal not being vola- 
tile cannot be sublimed, there is therefore no sublimate to be sub- 
mitted to the vapour of iodine, whereby an essential part of the 
operation as conducted by Smithson is omitted. Such, however, is 
not the case with arsenical solutions; the arsenic deposits upon 
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the gold with great readiness, and the coated foil when heated in 
a closed tube, yields a sublimate, which, although not exactly resem- 
bling the mercurial sublimate, becomes red from formation of arsenic 
iodide, when acted on by iodine vapour. The colour of the arsenic 
iodide under these conditions is very similar to that of mercuric iodide, 
and it becomes necessary to use the microscope in order to distinguish 
them. 

The water from the Rocher spring at St. Nectaire (Puy-de-Déme) 
was examined by this process some time ago, and was stated to con- 
tain mercury ; this statement is now contradicted, it being shown to 
contain arsenic and not mercury. 

In a similar manner, the presence of arsenic has been detected 
in the mineral water of Bourboule; and doubtless this element 
might be shown to be present in many other waters if they were 
carefully examined by this process, or by some other method of equal 
delicacy. J. W. 


Separation of Minerals of Greater Density than Quartz, by 
means of Fused Mixtures of Lead and Zine Chlorides. By R. 
Brion (Compt. rend., 90, 626—627).—The density of lead chloride in 
a state of fusion is 5, of zinc chloride 2°4; by mixing these two sub- 
stances, a liquid of any required density between the two extremes is 
easily obtained and may be employed to separate minerals of different 
densities. The mixture of salts is fused in a test-tube, and the powdered 
mineral is thrown in little by little: after some time the tube is allowed 
to cool, and is then broken. In this way, a solid cylinder is obtained 
in which the various minerals are arranged in the order of their 
densities. The lead and zine salts may be easily removed by boiling 
with pure water or with dilute acetic acid. C. H. B. 


Physico-chemical Analysis of Clay-soils. By F. Szstint (Gaz- 
zetta, 10, 57).—The author regards Schloesing’s method (Compt. 
rend., 78, 1276), although tedious and troublesome, as the only one 
which permits of a satisfactory determination of the amount of clay in 
asoil. He finds, however, that it is better to give twelve washings 
instead of six, and to diminish the time of settling from 24 to 12 
hours. He also recommends that a camel’s hair pencil should be used 
when rubbing up the soil with the water. In this way very satisfac- 
tory results are obtained. C. E. G. 


Physico-chemical Analysis of Clay-soils. By N. Pr.irerini 
(Landw. Versuchs.-Stat., 25, 48--52).—The author compares the 
methods of Noebel and Schloesing. With a clay-soil from Orciano, 
near Pisa, Noebel’s method gave sand 1°471 per cent., clayey consti- 
tuents 87°315, soluble and loss 1°560, organic and volatile 9°654. 
Schloesing’s for the same clay gave sandy constituents 32:075 per 
cent., clayey 37°670, earthy carbonates 20°200, organic and volatile 
10:255. With the same soil, Masure’s method gave sandy constituents 
13°358, clayey constituents 71°899. Knop’s method, sandy constituents 
21-208, clayey constituents 64°432; the differences are enormous. 
Schloesing’s method is the best. a & 
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‘Estimation of Glycerol in Wine. By H. Raynaup (Bull. Soc. 
‘Chim. [2], 33, 259—262).—The wine is evaporated to one-fifth of its 
original volume, and the xulkalis precipitated with hydrofluosilicic 
acid and alcoho]. The filtered:solution is treated with a slight excess 
of baryta, mixed with sand and evaporatedin a vacuum. The residue 
is extracted with a mixture of equal volumes of alcohol and ether; the 
extract is evaporated, and the residue kept in a vacuum over phos- 
phoric anhydride for 24 hours to eliminate the last traces of moisture 
and then weighed. The glycerol obtained sometimes leaves an ash on 
evaporation. The impure glycerol, after extracting the alkalis, does 
not contain one-tenth of its weight of non-volatile substances. 

L. T. O'S. 

Estimation of Glucose. By Barranovier (J. Pharm. Chim. [5], 
1, 221—222).—Glucose in urine may be estimated with greater cer- 
tainty by using ammoniacal Fehling’s solution than with the ordinary 
solution. 100 c.c. of Fehling’s solution are treated with 250 c.c. ammo- 
nia, and the mixture made up to 1 liter. 200 c.c. of this solution (= 0°10 
grain glucose) are put in a flask, provided with a cork in which two 
tubes are inserted, one is connected with a Mohr’s burette containing 
the urine, the other allows access to the air. The contents of the 
flask are brought to boiling, and the urine added drop by drop from 
the burette until the colour of the solution disappears. 

' L. T. O’S. 


Volumetric Estimation of Sugar by an Ammoniacal Copper 
Test, giving Reduction without Precipitation. By F. W. Pavy 
(Proc. Roy. Soc., 28, 260).—By adding ammonia to Fehling’s solution, 
a clear blue solution is obtained which is reduced by sugar to a per- 
fectly colourless solution without any precipitation of cuprous-oxide. 
With the solution prepared in this way, it is found that 1 atom of 
sugar reduces 6 atoms of cupric oxide instead of 5. When, however, 
caustic poiash, in the proportion of 5 grams to 20 c.c. of the ammo- 
niated test (one-tenth of Fehling’s solution), was added, the amount of 


copper reduced was brought back to the normal 5 atoms. 
€. W. W. 


Estimation of Starch in Potatoes. By Siewerr (Landw. 
Versuchs.-Stat., 24, 427—434).—The author criticises methods given 
by Heidepriem -and Holdefleiss, and remarks that his results differ 
from those of Maercker. He treats the potato cut up into small 
pieces with 1} per cent. solution of tartaric acid for four hours on a 
paraffin-bath at 112—115°C., shaking it frequently. After cooling, it 
is made up to a fixed volume, filtered, and a measured volume again 
heated gradually with 30 drops of concentrated sulphuric acid up to a 
temperature of 112—115° C., by which the sugar becomes inverted. 
A slight excess of Fehling’s solution is used, and the cuprous oxide 
filtered off, roasted ‘for 1—14 hours, and weighed until constant. 

By this process, the use of diastase and two sugar determinations is 
avoided. At a lower temperature than 110° C., and in less than four 
hours, all the starch is not converted into sugar; whilst at a tempera- 
ture above 115° C., the liquid begins to be discolowred : on heating for 
six hours, most of the sugar is inverted. J. T. 
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Estimation of Starch in Potatoes. By P. Buourenp, M. 
Maercker, and A. Morcen (Landw. Versuchs.-Stat., 25, 107—165).— 
The authors find that all the starch cam be extracted by water alone 
by heating at 135—140° C. for four hours, and after cooling to 90°, 
filtering it quickly through an asbestos plug by the aid of a Bunsen 
pump. To convert into sugar, the filtrate is heated with hydrochloric 
acid on the water-bath for three hours. After nearly neutralising with 
potash solution, lead acetate is added, the precipitate separated by 
filtration, and the excess of lead removed by sulphuric acid. The 
sugar is determined by Fehling’s solution, which only gives good 
results when used under constant conditions. The precipitated copper 
oxide is reduced in hydrogen and weighed as metal. Working always 
with the same volume of Fehling’s solution and sugar solution, the 
amount of sugar is obtained from the weight of copper by reference 
to a curve previously prepared. 

The amount of starch averages about 5°75 per cent. less than the 
dry substances in the potato, but the amount can only be very roughly 
estimated from the specific gravity. o. F. 


Estimation of Urea. By A. Fauconnrer (Bull. Soc. Chim. [2], 
33, 103—105).—On repeating the experiments of Mehu on the action 
of alkaline hypochlorites and hypobromites on urea in presence of 
saccharose and glucose, the author confirms the results of Esbach, 
that the theoretical quantity of nitrogen is not evolved when saccha- 
rose is present; but in presence of glucose, results corresponding with 


theory were obtained. This is due to the formation of a small 
quantity of nitric acid which is reduced by glucose, but not attacked 
by saccharose. L. T. O’S. 


Estimation of Ureain Urine. By Jay (Bull. Soc. Chim. [2], 33, 
105—106).—The quantity of gas evolved by urea when treated with 
sodium hypobromite, is influenced by the quantity of cane-sugar 
present, notwithstanding that cane-sugar alone when treated with 
sodium hypobromite yields no gas. When grape-sugar is treated with 
sodium hypobromite, appreciable quantities of gas are evolved ; con- 
sequently, neither cane-sugar nor glucose can be employed in the 
determination of urea. L. T. O’S. 


Lactic Fermentation. By P. Cazeneuve (J. Pharm. Chim. [5], 
1, 212—215).—Saccharose, glucose, and lactose, in presence of urine 
in which the urea is converted into ammonium carbonate, undergo 
lactic fermentation, which, if sufficient sugar is present, continues 
until all the ammonia is converted into ammonium lactate. The 
microscopic examination has shown that besides bacteria, the lactic 
ferment discovered by Pasteur is present ; and experiment proves that 
dilute urine is best suited for its development. In estimating glucose 
in diabetic urine, errors are likely to occur from this source. 

L. T. O’S. 

Estimation of Non-albuminous Nitrogen-compounds in 
Plants. By O. Keniner (Landw. Versuchs.-Stat., 24, 439—453).— 
The author discusses various methods, but gets the best results with 

202 
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the following :—Ten grams of the finely pulverised substance is heated 
for 1}—14 hours with 300 c.c. of a 30—40 per cent. solution of alcohol 
containing a few drops of acetic acid; after cooling, an aliquot 
part is taken, filtered, evaporated, taken up with water, and treated 
with lead acetate to precipitate albuminous compounds. Kern pro- 
posed phosphotungstic acid, instead of lead acetate, but the author 
found that they gave almost identical results, except in the case of 
plants containing alkaloids, as peptones were found to be absent from 
the extracts, or present in traces only. The different results given by 
the two methods will serve as a direct measure of the amount of 
alkaloid nitrogen present in the plant during the period of flowering 
and afterwards; but during earlier plant-life, the presence of peptone, 
not precipitated by lead acetate, gives a difference in the results. To 
the alkaloids and peptones, a third nitrogen-compound must be added, 
whose presence has frequently been observed, namely, nitric acid; in 
cases where it occurs, a slight loss in nitrogen may result on evapo- 
rating the acid plant extract, due to the reaction of nitric acid on amides. 
The nitrates should be decomposed before evaporating by dropping the 
extract into a solution of ferrous chloride, mixed with hydrochloric 
acid, and heated on the water-bath; the residue is heated for ten 
minutes at a temperature of 100°. The nitrogen is then determined 
in the residue. J. T. 


Analysis of Milk. By L. Janke (Bied. Centr., 1379, 927).—The 


author remarks that a very large number of analyses at various times 


should be made for each locality, in order to fix a minimum in the 
quality of the milk. Ont of 103 samples, the poorest milk had a 


sp. gr. of 1:0275, 9:04 per cent. of solids and 1°60 per cent. of fat. 
J. K. C. 


Adulteration of Coffee with Chicory. By Prunier (J. Pharm. 
Chim. [5], 1, 222—224).—To deteet the presence of chicory in coffee, 
the microscopic examination is the best method, but as this is not 
always possible, the following method may be employed. The ground 
coffee is spread on a sheet of white paper. The grains of coffee 
present an angular fracture, whilst chicory has an amorphous appear- 
ance, and is of a darker colour; the suspected grains are picked out 
with a needle; the coffee grains jump away from, or are split by it, 
whereas the chicory grains, being softer, are easily penetrated. The 
softer grains when crushed carefully between the teeth produce a gritty 
sersation like fine sand. If chicory is present, its flavour also is more 
of an acid bitter, than the aromatic bitter taste of coffee. 

Chicory may be estimated in coffee as follows:—About 2 grams of 
dried ground coffee are sifted in a hair sieve from the fine dust, which 
consists of pure coffee; the larger grains are macerated with cold water 
for some hours, and then thrown on a piece of stretched cloth and rubbed 
with the fingers, when the chicory is forced through, whilst the coffee 
grains remain on the cloth. The coffee is then collected, dried, mixed 
with the dust, and weighed; the loss in weight gives the weight of 
chicory. L. T. O’S. 
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Determination of Wine-extract. By Nesster (Landw. Versuchs.- 
Stat., 24, 284—289).—The amount of extract may vary from 1-2 per 
cent. to 3 per cent. or more ; 1°7 per cent. may be taken as a normal 
amount, and it may be made up as follows :—Non-volatile acids, 0°5 ; 
salts, albuminoids, and other constituents, 0°5; glycerol, 0°7; acetic 
acid, which boils at 120°, is often present in wine, a considerable 
amount of it goes off during the evaporation, but the last portions 
are not expelled by several hours’ drying. The presence of glycerol 
causes a loss of weight during the drying at 100°; 1 gram of gly- 
cerol lost on an average 043 gram per hour for 18 hours. It is not 
advisable to heat until all the glycerol is expelled, and so to exclude 
it from the extract. The author proposes evaporating to a syrup, 
and then heating at 100° for four hours. 

The following process is employed at the Versuch-Station, Weis- 
baden :—A weighed porcelain-boat, charged with dry quarta-sand, is 
heated in the water-bath, and 5 c.c. of wine are slowly dropped into 
it. The boat is then placed in a stream of coal-gas previously passed 
over calcium chloride. The boat is then cooled and weighed. 

Halenke evaporates for six hours on the water-bath, and then stands 
in a vacuum over sulphuric acid for twelve hours. J. T. 


Technical Chemistry. 


Rapidity of Germ-diffusion in the Air. By I. Sora (Bied. Centr., 
1880, 71—72).—The close connection between putrefactive and disease 
germs led the author to make some experiments intended to test the 
rapidity of dissemination of the former. The apparatus employed was 
of extreme simplicity, consisting of a pear-shaped flask partly filled 
with a solution of meat extraet. Into this flask was led a tube which 
communicated with the outer air, first passing over a quantity of dried 
and powdered putrid blood. The air did not pass through the solution 
which was being experimented on. 

The experiments were made with air currents of different velocities, 
and the author found it impossible to determine minimum rate of speed 
which would not convey the germs. He concludes that a very slight 
motion of the air almost, if not altogether imperceptible, is sufficient 
to convey them; much, however, depends on the lightness of the 
putrefactive matter, and the liability of the receptive substance to 
infection. He asserts also, and this appears worthy of further investi- 
gation, that when the air is thoroughly saturated with aqueous vapour, 
the putrefactive effects were not visible. J. F. 


Antiseptic Action of Salicylic Acid. By A. Scuutrz (J. pr. 
Chem. [2], 21, 380—382).—In order to ascertain what substances 
combine with salicylic acid, the author has treated solutions of bodies 
tabulated below, with given weights of salicylic acid. The amount of 
unaltered acid was determined by extracting the solutions with a given 
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volume of ether, and that of the combined acid by extraction with ether 
after acidifying with hydrochloric acid. 

I. Nitrogenous Substances.—Asparagine, amygdaline, allantoin, urea, 
albumin, and gelatin. 

II. Organic Salts—Ammonium tartrate, sodium tartrate, Rochelle 
salt, dipotassinm tartrate, potassium hydrogen tartrate, calcium tar- 
trate, ammonium, sodium, and potassium malates. * 

IIL. Inorganie Salts—Ammonium, sodium, and potassium phos- 
phates, calcium pyrophosphate, ammonium, sodium, and potassium 
chlorides, and ammonium nitrate. 

The experiments show that amongst the nitrogenous bodies, only 
gelatin and urea combine with salicylic acid. And in the case of salts, 
that only the sodium and ammonium salt of acids having weaker acid 
properties than salicylic acid, can combine with it. Potassium and 
calcium salts do not combine at all with salicylic acid. 

The author concludes that the power of salicylic acid to prevent 
fermentation is greater than it was supposed to be by Kolbe and 
E. Meyer (J. pr. Chem. [2], 12, 134). oe. 


Adulteration of Bone Meal with Phosphorite. By A. v. 
Wacute. (tbid., 632). 


Chemical Technological Notes. By E. Donaru (Dingl. polyt. J., 
233, 78—81).—1. On the Use of Heavy Spar in the Manufacture of Glass. 
—An Austrian firm brought out a product which they called “ plate 
glass composition,” as a substitute for lime and soda in the manufac- 
ture of glass. The authors on analysis declared it to be an intimate 
mixture of powdered heavy spar and wood charcoal. 

Baryta cannot take the place of potash or soda, but by increasing 
the number of bases in glass, a greater proportion of basic oxides may 
be introduced, and therefore less alkaline salts would be necessary. 

Glass made with barium compounds has a higher specific gravity 
and brighter lustre than ordinary glass, but their high price stands 
in the way of their being largely used. 

2. The Composition of Various Kinds of Mirror Glass.—Analysed by 
the author. 


German So-called 
Constituents. plate . | Rhenish.| German | English. 
glass. plate-mass. 


Silicie acid 71°45 ‘ 72°22 71-02 72-32 
Oxides of iron and alumina 0°51 ‘ 1°53 1°22 1°15 
i 11°16 ; 15°45 9°15 12 *64 
traces , traces traces traces 
16°17 ‘ 10-80 18°61 13 ‘18 


The author concludes that owing chiefly to the proportion of silica 
and lime, the French glass is the best and the Rhenish next to it, and 
very nearly as good. 
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3. A Test for Free Mineral or Organtc Acids.—Potassium iodide is 
decomposed with liberation of iodine by potassium dichromate only 
when there is present free chromic acid, and as the latter is only pro- 
duced by the action of free mineral acids, this may serve in many 
ways as a mode of analysis. The author employs carbon bisulphide 
as the test for free iodine in the solution. Ws -a 


Explosion of a Platinum Still used for Concentrating Sul- 
phuric Acid. By F. Kuntmann (Bull. Soc. Chim. [2], 33, 50—52). 
—A platinum still, holding about 300 liters, and capable of concen- 
trating 6,000—7,000 kilos. of acid in 24 hours, was stopped for repairs, 
and all the acid run out except about 40 kilos. Some water was in- 
troduced into the still by a syphon, and the mixture gently heated 
for three or four hours in order to clean the apparatus. 

An explosion suddenly occurred which tore the still and still-head 
into fragments, projecting some toa distance of 30 meters, and dis- 
persed the brick setting on all sides. ‘The explosion was preceded by 
a slight hissing sound, which warned the workmen just in time for 
escape. 

The author explains the occurrence by the liberation of a large 
volume of vapour caused by the sudden mixture of the acid and water 
at a high temperature. Taking the figures of Favre and Silbermann, 
he shows that enough heat would be produced by the mixture of 
40 kilos. of sulphuric acid with water at 18° to generate 18—20 cubic 
meters of vapour. At 100°, the temperature at which the explosion 
occurred, the effect would of course be much greater. Experiments on 
a small scale show that an explosion is always produced when not less 
than 16 equivalents of water are suddenly mixed with 1 equivalent of 
acid. J. M. H. M. 


Picking of Grapes. By C. Weicert (Bied. Centr., 1879, 931).— 
From analytical results, the author entertains favourable opinions of 
the stripping off of the berries and allowing the skins to ferment, in 
the production of wine. J. K. C. 


Time of First Drawing of Wine. By C. Weicerr and O. Saare 
(Bied. Centr., 1879, 930).—The authors arrive at the conclusion that 
all wines which are obtained from must rich in nitrogen should be 
drawn early. J. K. C. 


Clearing Action of Spanish Earth. By C. Weicztr and 
0. Saare (Bied. Centr., 1879, 932).—Experiments on the clearing of 
wine by means of Spanish earth showed that the quantity of nitro- 
gen in the wine was much diminished by its addition. J. K. C. 


Density of the Mash. By M. Mircxer (Bied. Centr., 1879, 
619—621).—Comparison is made between the two methods of mash- 
ing in alcoholic fermentation, viz., thick and thin mashing, and the 
advantage which is said to lie with the latter method is not confirmed 
by the author, who is in favour-ef -a thick mash at a concentration 
of 22—24° Sac., which appears to be the working limit most favour- 
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able to fermentation, both with regard to the purity and the amount 
of alcohol obtained. There is the objection, however, that so concen- 
trated a mash necessitates larger mash-tubs. A. J.C. 


Apparatus for Quick Fermentation. By Hammer (Bied. Centr., 
1879, 939—940).—By means of this arrangement, of which a full 
description is given, the percentage of sugar in mash after ten hours’ 
fermentation may be reduced from 18 to 10. J. K. C. 


Malt Combings a Source of Yeast. By F. W. Marquarpr (Bied. 
Centr., 1880, 69-—71).—Dried malt combings contain a certain amount 
of protein substances soluble in not too dilute solutions of potato-sugar, 
and not too dilute molasses, which serve as nourishment to the fer- 
ments generated. 

Working upon this fact, the author has deduced and perfected a 
plan, which he has patented, for the preparation of yeast for dis- 
tillery purposes, and also for the manufacture of compressed yeast 
for domestic use. 

The method employed may be briefly described as the saturation of 
the combings with the requisite quantity of potato-sugar or molasses 
solution (say a solution of the strength 15 per cent. Bolling to every 
6—7 parts takes 1 part of combings), which contains as much actual 
sugar as combings employed. It is left for 18 hours, with frequent 
stirrings; the filaments are then separated, the liquor heated to 20— 
24° Reaumur (25—30° C.), a little fresh working barm added, and the 
mixture left in fermenting tubs or other suitable vessels with access 
of air, the head-barm removed, and the bottoms pressed, with or 
without the addition of starch according to the use for which it is 
intended. For extensive distillery purposes, a mash of potatoes, maize, 
or neutral molasses is at once added instead of the sugar solution. 

100 kilos. of combings are calculated to produce 25—35 kilos. of 
fine active pressed yeast, and the author believes that 1 kilo. of dry 
malt combings contains as much protein matter as 23 kilos. of dry 


malt. 


On Frothy Fermentation. By E. Bavzr (Bied. Centr., 1879, 
941—944.).—The reason of the frothing which sometimes occurs in 
the fermentation of potato mash lies, according to the author, in the 
peculiar organisms developed, and not in the mechanical condition of 
the liquid. When mash mixed with bottom-yeast, and kept for some 
time without additional yeast food, is suddenly supplied with yeast 
nutriment at a temperature which favours top fermentation, frothy 
decomposition at once sets in. By careful selection of the yeast this 
may be altogether prevented. J. K. C. 


Surface Fermentation of Potato Mash. Souring of Yeast. 
By M. Dessruck and others (Bied. Centr., 1879, 621—627).—It is 
shown that potato spirit and pressed yeast can be advantageously 
prepared with the same mash, and that there are no grounds of objec- 
tion against such a process (see also Bied. Centr., 1879, 220; this 
Journal, 1879, Abst., 843). 
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The souring of yeast proceeds very actively if the temperature 
happens to reach 40° R., and if the mash has been made at 50° R. 
no after cooling of the yeast will arrest it. It is suggested to ensure 
a uniform acidification by adding soured yeast to the yeast at 40° R.., 
and in order to avoid excess of acidity, a saccharine mash is added 
to it on the second day after it has been cooled. A. J. C. 


Fermentations produced in preparing Syrups from Beet 
Juice by Diffusion. By A. Mittor and Maquenne (Bull. Soc. Chim. 
[2], 32, 611—613).—In treating beetroots (some of which had been 
frozen) by the diffusion process, the authors noticed a deficiency of 
about 1 per cent. of sugar in the liquors and residue as compared with 
that originally in the beet juice. They have traced this loss to fer- 
mentations set up during the diffusion, the products of which are car- 
bonic acid, hydrogen, and butyric acid. Ethyl butyrate was also 
found, but this was probably formed during the analysis. The authors 
suppose that the acetous fermentation goes on as long as oxygen is 
present in the diffusion vat, and that when this is exhausted the 
butyric fermentation commences, of which hydrogen is one of the pro- 


ducts. 4. Bm. B, Mi. 


Proportion of Sugar to the Weight of Beetroots. By 
KE. Feirz and H. Briem (Bied. Centr., 1880, 59—60).—Feltz made 
13 exhaustive laboratory experiments, but on a large scale, using 
18 kilos. in each, in order to determine the relation between the 
weights of the roots and the sugar contained in their juice. The 
general results arrived at are that the richness of the juice in the 
sugar is the greater as the juice is thicker, that the smaller sized 
roots generally yield the thickest and consequently the richest juice, 
although it cannot be given as an absolutely fixed rule that the smaller 
the root the greater the proportion of sugar, but it is sufficiently proved 
for technical purposes. The most satisfactory results were obtained 
from roots weighing 200—300 grams; those from 300—400 were but 
slightly inferior ; above that weight, however, the percentage of sugar 
rapidly declined, J. F. 


Analyses of Sugar. By J. Moser and others (Bied. Centr., 1879, 
926).—Very many samples of raw sugar from various sources have 
been analysed by means of Sachsse’s modification of Knapp’s method. 
The solution used consisted of 18 grams mercuric iodide, 25 potassium 
iodide, and 80 potash, dissolved up toa liter. 40 c.c. of this solution 
correspond to 0°1342 gram of dextrose. J. K. C. 


Bassia Longifolia. By A. Ricuz and A. Remont (J. Pharm. Chim. 
[5], 1, 215—218).—Bassia longifolia, a tree of the order Lapetew, con- 
tains a large amount of sugar. The bark and leaves are used in 
medicine, and the seeds contain a fatty substance known as “ butter of 
Allipa.” The flowers when dry have much the appearance of dried 
raisins, and contain about 61 per cent. of fermentable sugar and about 
85 per cent. of crystallisable sugar. The fatty substance melts ata 
higher temperature than other similar bodies, and therefore might be 
used in the manufacture of tapers. L. T. O’S. 
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Valuation of Raw Sugar. By K. Srammer (Bied. Centr., 1879, 
929).—The author thinks that 5 is too high a multiple of the quantity 
of salts contained in raw sngar to be used in valuation, and considers 
that only 3°5 times the percentage of salts present should be subtracted 
from the total quantity of sugar present in order to give the possible 
yield of refined sugar. J. K. C. 


Suint. By E. Scuutzz and J. Barsieri (Bied. Centr., 1879, 596— 
598).—The authors have investigated a peculiar kind of sheep sweat 
of a “pitch-like” character, containing a large quantity of fatty 
matter, of which 84 per cent. is described as being difficultly soluble 
in alcohol. The portion soluble in alcohol differed from that of 
ordinary suint in containing no cholesterin in the free state, and in 
giving only a very small quantity even by saponification. In other 
respects there was no essential difference in the nature of this kind of 
suint and the ordinary sheep sweat as described in Schulze’s previous 
papers (this Journal, 1873, 920 and 1219; 1874, 1079). Expressed 
on the raw wool, the amount of fatty matter was in these cases found 
to be 3419 per cent. (m. p. 35°5°), 35°16 (m. p. 37°), and 36°31 
(m. p. 44°), and the amount soluble in water 9°76, 13°77, and 12:15 
per cent. respectively, whilst ordinary wool, in two examples quoted 
amongst others, contained 7:17 and 14°66 per cent. fatty matter, with 
21:13 and 21°83 per cent. soluble in water. The aqueous solution con- 
tained no potash soap, and this peculiarity, together with the large 
amount of fatty matter, explains the fact that this kind of wool is so 
imperfectly cleansed by water. The ether extract of the wool con- 
sisted of pure fatty matter, whilst that of ordimary wool always con- 
tains potassium oleate. In addition to inorganic compounds, the 
aqueous solution is said to contain an organic acid, the nature of 
which has not been examined. A. J. €. 


Destructive Action of Wood on Salicylie Acid. By H. 
Kose (J. pr. Chem. [2], 443—447).—Water, to which salicylic acid 
has been added in proportion of 0°1 gram to the liter, may be kept for a 
year in a glass vessel and will then be found to be quite fresh; but if 
double the amount of the acid is added to water in a wooden cask or 
in a glass vessel containing wood, the water becomes bad, and the 
acid totally disappears ; it cannot be detected either in the water or 
the wood. The same result was obtained on substituting wine for 
water. 


In what way the acid is destroyed is an open question. 
G. T. A. 


Analyses of Milk. By J. Moser and F. Soxuter (Bied. Centr, 
1879, 934—937).—In the samples of condensed milk analysed, the 
percentage of water varied from 24 to 30, fat from 7°5 to 11, and 
casein from 9 toll. The sp. gr. of goat’s milk varied from 1:027 to 
1:045. Mare’s milk was found to contain 92 per cent. of water, and 
about 1°5 per cent. of casein. J. K. C. 
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Effect of Light on Chemical Compounds. By T. P. Brunt 
(Analyst, 1880, 797—81).—The author finds that solutions of certain 
compounds when exposed to the light undergo decomposition. A 
solution of oxalic acid may be kept for any length of time in the dark, 
whereas if exposed to the light it rapidly undergoes decomposition ; 
some solutions exposed to the light for six months in test - tubes 
stoppered with cotton wool, lost all traces of acidity. Dilute solu- 
tions of alkaline oxalates undergo similar oxidation, notably ammo- 
nium oxalate. 

In the dark, dilute permanganate solution may be kept for months 
unchanged. 

From experiments with potassium iodide, the author concludes that 
the oxidation is due to the effect of light alone, without the interven- 
tion of any acid. 

Ferrous iodide, however, requires exposure to the brightest possible 
light to prevent decomposition. L. T. O'S. 


A New Voltaic Condenser. By — D’Arsonvar (Compt. rend., 
90, 166—167).—The action of secondary piles, such as those devised 
by Planté, is very energetic for a short time, but not lasting. An 
attempt was therefore made to discover the causes which limit the 
condensing power of the lead-plate couple, and if possible to rectify 
them. The gaseous state of the oxidisable metal (hydrogen) unques- 
tionably limits the action, and this soon attains a maximum, which it 
is impossible to exceed, the lead plate becoming covered with a layer 
of dioxide which protects the metal from further oxidation. A cell 
was therefore devised in which a zinc plate was used in connection 
with a carbon one, the latter being surrounded with very fine leaden 
shot (dust-shot) in order to increase enormously the surface of the 
lead, and the whole was excited with a solution of zinc sulphate. On 
passing a current from the carbon to the zinc through a couple thus 
constructed, the zinc salt is decomposed, and the metal deposited on 
the zine plate, the oxygen forms lead dioxide, whilst the sulphuric 
acid remains free; the deposit of oxidisable metal is thus unlimited, 
and the oxygen can be accumulated in very large quantity. With a 
couple containing only 1 kilo. of shot, the author succeeded in work- 
ing a Deprez electromotor for four hours. 

In practice, the zinc plate may be replaced by a mercury pole; the 
electromotive force of such a couple was found to be 2:1 volts. The 
lead plate also may be replaced by several other substances, but 
nothing else seemed to give such satisfactory results. J. W. 


Determination of High Temperatures. By H. Sr. Cratre 
Devitt and L. Troost (Compt. rend., 90, 727—730).—The thermo- 
metric apparatus consists of a cylindrical reservoir of porcelain, of at 
least 50 c.c. capacity, furnished with a capillary porcelain tube about 
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03 mm. long, to which is attached a three-way stopcock communicat- 
ing with the air, and, by means of an almost capillary lead tube, with 
a Sprengel pump. The thermometer is placed in a refractory glazed 
earthen tube, packed with asbestos and heated in a furnace fed with 
petroleum. The temperature of this furnace can be adjusted by regu- 
lating the flow of oil by means of a sensitive stopcock. When the 
temperature has become constant, communication between the reser- 
voir, the air, and the pump is cut off. The tube connecting the 
thermometer to the pump is first rendered vacuous, the stopcock is 
then opened, and the gas (nitrogen) contained in the thermometer is 
pumped out into a graduated tube, and its volume determined with 
the greatest possible accuracy. The necessary correction for the 
capillary portion of the thermometer is ascertained by determining 
the volume of gas in a tube of the same length and diameter, placed 
at its side, and which the authors term a compensator. 
C. H. B. 


Heat of Formation of the Oxides of Nitrogen. By Brrruetor 
(Compt. rend., 90, 779—784.).—The author has determined the heat 
of formation of nitric oxide by exploding cyanogen and ethylene 
respectively, first with this gas and afterwards with oxygen, and 
measuring the amount of heat evolved in each case. The heat of 
formation of nitrous oxide was determined by exploding it with carbon 
monoxide. The results, together with those of experiments on the 
heat of formation of other nitrogen compounds are given in the follow- 
ing tables :— 

I. 
Cals. 
—20°6 
—43°2 
— 22°2 dis. 
= N.O, gas — 5:2 liq. 
= N,0; gas — 1:2 liq. sol. + 11°8 dis. + 28°6 


3(N, 2 ae 0:1 liq. sol.+ 7°7 dis. +143 
= HNO; gas +340 liq. sol. +42°2 dis. +48°8 
= NH; gas +12°2dis. 
= NH,0O dis. + 19:0 

—37°3 


. Nitrates. 
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. +219°6 

. +202°4 

. +105°6 

. + 28°7 

. + 524 

= nitroglycerine + 96-4 
= nitrobenzene + 42 
dinitrobenzene + 12°7 
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; 
III. Ammoniacal Salts. — 


Cals. 

N + H, + Cl.... = NH,Cl +767 
L N + H, + Br gas = NH,Br +71°2 i 
N+H,+I gas =NH,I +560 . ; 
; N+H,+Sgas = NHS +4424 i 
C. H. B. H 


Thermochemical Study of Sulphides of the Earth-metals. 
By P. Sasatier (Compt. rend., 90, 819—821).—Magnesium sulphide, 
obtained by the action of carbon bisulphide on the oxide at a red heat. 
The solution of one equivalent in hydrochloric acid causes development i 
of heat = + 21°8 cals. at 13°, hence the heat of formation of MgS 
(56 grams) = + 73°6 cals. The conversion of MgS into Mg(HO), by 
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Aluminium sulphide, prepared by heating the metal to redness in 
the vapour of sulphur. When one equivalent is decomposed by water 


i 
the action of water develops + 10:4 cals. 
r 
t at 12°, + 740 cals. are developed, which gives the heat of formation 
' of Al.S; (150°8 grams) = + 124°4 cals. 
| Silicon sulphide, obtained in the form of long silky needles by the 
f action of carbon bisulphide on silica heated to redness. The decom- 
1 position of one equivalent by water causes development of heat = 
8 +38°5 cals. at 9°5°, which gives the heat of formation of Si S, (92 grams) 
‘ = + 40°4cals., anumber much lower than the heat of formation of the i 
corresponding oxide. C. H. B. 
Freezing Point of Alcoholic Liquids. By F. M. Raovtr 
(Compt. rend., 90, 865—868).—Mixtures of alcohol and water when ‘ 
subjected to low temperatures congeal but never completely solidify. 
That which solidifies consists of plates of pure ice, and can be freed 
from alcohol by simple mechanical means. The temperatures at which 
; congelation begins in mixtures of alcohol and water containing f 
different percentages of the former, are given in the following table, 
3 which may be used for the determination of the strength of such ) 
3 mixtures :— ) 
Vol. alcohol Vol. alcohol | 
Temperature. per cent. Temperature. per cent. t 
—0-0° 0-0 — 90° 21°9 if 
—0°5 16 —10°0 23°3 | 
—10 3:2 —12-0 26°4, 
—1°5 4°8 —140 29°1 
—2°0 6°3 —16-0 313 
—2%5 78 —18-0 33°8 
—3°0 9°2 —20°0 36°1 i 
—3'5 10°6 —22°0 38°3 | 
—4°0 11°8 — 24-0 40°0 
—45 13:1 —26°0 41°6 
—5'0 142 — 28-0 43°7 
—6:0 16°4 —30°0 46°2 i 
—70 187 —32°0 47°9 
—80 20°4 
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In solutions containing from 0 gram to 10 grams of alcohol to 100 
grams of water, the addition of 1 gram of alcohol lowers the point of 
congelation by 0°377°, and the distance of this point below zero is 
proportional to the weight of alcohol dissolved in a constant weight of 
water. The alcohol behaves like anhydrous salts, and therefore pro- 
bably exists in the liquid uncombined with water. In solutions con- 
taining 24 to 51 grams of alcohol to 100 grams of water, the addition 
of 1 gram of alcohol lowers the congelation point 0°528°, but the total 
distance of this point below O° bears no relation to the amount of 
alcohol in the liquid. This fact indicates that the alcohol dissolves in 
the hydrated condition. Applying Rudorff’s method of calculation, it 
is found that this hydrate has the composition C.H,O.H,0. 

The following table gives the points of congelation of various fer- 
mented liquors, compared with those of aqueous solutions of alcohol of 


the same strength :— 
Per cent. Congelation Cong. point. 
alcohol, point. Aqueous alcohol. 
—1°5° 
—2°0 
Vin rouge ordinaire .... —2°2 
9.2 


Vin blanc ordinaire .... . , —2°3 
Beaugolais .. ; — 34 
Red Bordeaux ‘ , —40 
Red Burgundy ; , —45 


Red Roussillon ° . —5°5 


Marsala —8§'1 


Fermented liquors require a lower temperature for congelation than 
the corresponding aqueous solutions of alcohol, and the difference is 
greater the greater the proportion of alcohol ; it is about 0°1° for each 
percentage of that liquid. That which solidifies is pure ice, and by 
removing this as fast as it is formed, the alcohol in the liquid may be 
gradually concentrated. O. H. B. 


Some Properties of Mixtures of Methyl Cyanide with Ethyl 
and Methyl Alcohols. By C. Vincent and Detacnanat (Compt. 
rend., 90, 747—750).—The following table gives the boiling points 
and specific gravities of various mixtures of ethyl alcohol and pure 


Alcohol. Methyl cyanide. Sp. gr. Contraction. 
0 100 0°8052 0-0 
10 90 0°8059 000007 
20 80 0°8067 0°00017 
30 70 0°8075 0°00029 
40 60 0°8083 0:00046 
50 50 08092 000071 
60 40 0°8102 000111 
70 30 0°8114 0:00177 
80 20 0°8127 0°00251 
90 10 0°8130 0-:00211 
95 5 0°8130 0°00138 
100 0 0°8120 00 
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methyl cyanide obtained from coal-tar naphtha (this Journal, 34, 392, 
and boiling at 81°6°. 

The boiling points of these mixtures are lower than that of either 
constituent. When subjected to fractional distillation, a distillate is 
obtained which at first contains 56 per cent. of alcohol, and afterwards 
a higher or lower percentage according as the mixture in the retort 
contains more or less than 56 per cent. The methyl cyanide may be 
separated from the alcohol by repeated treatment with calcium chloride, 
and finally with phosphoric anhydride. In this way, it may be ob- 
tained in large quantities in a state of purity from coal-tar naphtha. 

The following table gives the results obtained with mixtures of 
methyl cyanide with pure anhydrous methyl alcohol, boiling at 
64°8° :— 


Alcohol. Cyanide. Sp. gr. Contraction. 
0 100 0°8052 0-0 
10 90 0°8063. 0:00076 
20 80 0°8073 0:00148 
30 70 0°8083 0:00218 
40 60 0-8093 0:00278 
50 50 0°8102 0°00332 
60 40 0°8110 0°00378 
70 30 0°8115 000384 
80 20 0°8115 000318 
90 10 08109 0°00192 
100 0 08098. 0-0 
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Relation between Molecular Weight and Density of Gases. 
By A. Naumann (Ber., 13, 468—470).—A reply to Schmidt’s assump- 
tion (Ann. Phys. Chem, [2], 6, 612, this vol. p. 87), that V, 7.e., the 
molecular weight of gas divided by its density referred to air as unity, 
equals 28°8384 instead of 28°88. W. C. W. 


Absorption of Gases by Liquids. By A. Naccart and 8S. Pac- 
LIANI (Gazzetta, 10, 119—120).—From the experimental results ob- 
tained by Bunsen and others the authors show— 

1. That the absorption of carbonic anhydride by water follows 
Henry’s law for pressures of from one to four atmospheres. 

2. That scarcely any experiments have been made at pressures less 
than one atmosphere. 

3. That gases which are absorbed by water to a coasiderable extent 
vary from Henry’s law when the pressure is low. 

On making experimental determinations, however, of the solubility 
of carbonic anhydride in water at temperatures between 17° and 27°, 
and at pressures from 257°7 to 663°6 mm., they found that the results 
obtained approximated closely to those calculated from Henry’s law. 
The coefficient of absorption of carbonic anhydride by water between 
17° and 27°, as deduced from the author’s experiments may be repre- 
sented by the formula— 


a = 1°5062 — 0°036511 ¢ + 0:0002917 ?#, 
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which differs somewhat from that given by Bunsen for temperatures 
between 0° and 20°. 

A table is given of the observed and calculated values for different 
temperatures, reduced to 760 mm. pressure, on the supposition of the 
truth of Henry’s law. C. E. G. 


Determination of High Temperatures. By H. Sr. Craire 
Devitte and L. Troost (Compt. rend., 90, 773—778).—The authors 
give the results of experiments made some years ago to determine the 
boiling point of commercial zinc. The air-thermometer employed was 
constructed of Bayeux porcelain, glazed within and without, and pro- 
tected by screens to prevent loss by radiation. Several kilograms of 
zine were distilled at each operation, and care was taken to prevent the 
overheating of the vessel in which the thermometer was placed. The 
numbers obtained were 916—925°, when the thermometer was filled 
with hydrogen, 929—954°, with dry air, and 1067—1079° when 
carbonic anhydride was the gas employed, indicating dissociation of 
this gas. C. H. B. 


Researches on Diffusion. By L. Joutin (Compt. rend., 90, 
741—744).—-The author has studied the influence of pressure, ranging 
from a few centimeters of mercury to four atmospheres, and tempe- 
rature between 0° and 100°, on the condensation of gases by porous 
solids, the solution of gases in liquids, and the equilibrium between 
the condensed or dissolved gases and the surrounding atmosphere, 
with the following results:—(1.) Wood Charcoal.—The amount by 
weight of dry oxygen, nitrogen, and hydrogen condensed, is directly 
proportional to the pressure and inversely proportional to the tempe- 
rature. The time necessary for saturation is toe small to admit of 
measurement. With carbonic anhydride, the amount condensed in- 
creases more rapidly than the pressure up to 300 mm., and decreases 
more rapidly than the temperature rises, between 0° and 100°, but 
above these limits it obeys the same law as the other three gases. The 
time necessary for saturation increases with the pressure, and decreases 
with a rise of temperature. The condensation of gaseous mixtures is 
slower than that of each constituent, and the amount of each gas 
absorbed bears no relation to the proportion in which it exists in the 
mixture. The quantity.of gas required to replace a given volume of 
carbonic anhydride is much less for nitrogen and hydrogen than for 
oxygen. Air behaves like a mixture of its constituents. The time 
necessary for the establishment of equilibrium varies with the nature 
of the atmosphere, being very short for hydrogen, longer for nitrogen, 
and still longer for oxygen. When the gases are saturated with 
vapour, the phenomena are of the same order, but differ in degree. 
The amount of carbonic anhydride condensed, when saturated with 
aqueous vapour, is one-half, and when saturated with vapour of alcohol, 
one-fifth that of the dry gas. (2.) Charcoal saturated with liquid.— 
When the liquid is water, the absorptions are almost the same as with 
dry charcoal; but with carbon bisulphide the amount of gas con- 
densed is smaller, and still smaller with alcohol. The author has 
experimented with other porous substances, such as spongy platinum 
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and palladium, but as yet without any definite results. At ordinary 
temperatures and pressures, different specimens of earth absorb notable 
quantities of the gases in the air, the oxygen being absorbed to twice 
the amount of the nitrogen. C. H. B. 


Inorganic Chemistry. 


Sulphides and Selenides of Chromium. By H. Morssan 
(Compt. rend., 90, 817—819).—Chromium sesquisulphide, Cr.S3.—Ob- 
tained as a brownish-black amorphous powder by passing dry hydrogen 
sulphide over heated, but not calcined, sesquioxide. It is but slightly 
attacked by acids, with the exception of nitric acid and aqua regia. 
When heated in chlorine gas, it is converted with incandescence into 
chromic chloride. On heating it in the air, the sesquioxide is formed ; 
but if it be heated in a closed vessel, a portion of the sulphur is given 
off in the free state. By the action of hydrogen sulphide on chromic 
chloride, this compound is obtained in black brilliant plates, which 
retain the form of the chloride. 

Chromium monosulphide, CrS.—A black powder, attacked with diffi- 
culty by acids, but readily converted into chromic chloride by chlorine, 
obtained by heating the preceding compound in hydrogen. When 
heated in the air, it is converted into the sesquioxide, but does not 
lose sulphur when heated in a closed vessel. By heating chromous 
chloride at 440° in hydrogen sulphide, the monosulphide is obtained 
as a greyish-black substance, retaining the micaceous appearance of 
the chloride. 

Chromium sesquiselenide, Cr,Se;, is a black powder, obtained by the 
action of hydrogen selenide on chromic chloride, or by heating the 
sesquioxide in selenium vapour. It is very slightly attacked by acids, 
and readily converted into a beautiful green-coloured sesquioxide 
when heated in the air. Heated out of contact with air, it loses a 
portion of its selenium. 

Chromium monoselenide, CrSe.—Obtained by heating the preceding 
compound in a current of hydrogen, or by the action of hydrogen 
selenide on chromous chloride. It is easily converted into the ses- 
quioxide on ignition, and is readily attacked by chlorine. 


C. H. B. 


A New Property of Vanadates. By P. Haurergevitie (Compt. 
rend., 90, 744—747).—The acid vanadates of potassium, sodium, and 
lithium, have the property of “spitting,” like metallic silver, when 
cooled after fasion in presence of air. The gas thus given off is 
oxygen, and the amount absorbed by a given quantity of vanadate is 
constant ; lithium bivanadate, for example, when fused at a dull-red 
heat, absorbs nearly eight times its own volume of oxygen, which is 
again given off at about 600° during the process of cooling. The fol- 
lowing table shows the volume of oxygen given off when an amount of 
vanadate containing 1 gram of vanadic acid is fused in a vacuum :— 
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Product. Co Product. C.c. Product. 
2V.0;.K,0 eae x 2V.0;.Na,0 eeee 3°8 2V.0;.Li,O cove 
3V.0;.K.0 ee ‘ 3V,0;.Na,0 esee 50 3V.0;.Li,0 coce 
4V.0;.K,0.... 2° 
5V.0;.K,0.... 


It will be seen that the volume of gas disengaged increases as the 
relative proportion of base diminishes. 

When vanadic acid is acted on by an alkaline carbonate, oxygen is 
also evolved. The following table shows the amount of gas given off 
when 1 gram of vanadic acid is acted on in a vacuum by alkaline 
carbonates :— 


Product. c.c. Product. c.c. Product. 
V.0;.K,0.... 0°0 V.0;.Na,0.... O°4 
2V.0;.K,0 cove 0°7 2V.0;.Na,0 cece 4 0 2V.0;.Li,0 cove 4:7 
3V.0;.K,.0.... 1:5 3V.0;.Na,0 5 3V.0;.L1,.0.... 58 
4V,0;.K,.0.... 33 
5V20;.K,0.... 48 


The volume of oxygen absorbed by a crystalline vanadate, when 
fused in presence of air, serves as an indication of the relative propor- 
tions in which a vanadate and vanadic acid may be fused together 
without combination taking place. These observations render it advi- 
sable to redetermine the atomic weight of vanadium, since this quan- 
tity has been fixed by ascertaining the loss of weight which vanadic 


anhydride experiences when passing to the state of-trioxide. 
C. H. B. 


Composition and Analysis of the Binoxide of Manganese 
recovered in the Weldon Process. By G. LuncGe (Dingl. polyt. 
J., 235, 300—311).— Post (Ber., 12, 1454 and 1537) publishes 
some researches on Weldon-mud, which seem to show that Weldon’s 
theory of the “manganites,” 7.e., saline compounds of MnO, with 
bases, which he applies as a definition of his process, is not only un- 
founded, but that the methods used in works for the analysis of 
Weldon-mud must be totally wrong. Post states (p. 1539) that he 
has obtained a wide difference between the ferrous sulphate method as 
laid down by the author and Bunsen’s iodine method. The present 
paper is devoted entirely to this statement, and in a very complete 
series of experiments the author discusses this question, and proves 
without doubt that the methods formerly described by him for analysing 
Weldon-mud are perfectly trustworthy. 

Post in his researches entirely ignores the existence of a base, and 
regards the Weldon-mud as a mechanical mixture of MnO, with MnO 
and a small proportion of lime, magnesia, and ferric oxide, the former 
present probably as carbonates, but the total sum not sufficient to form 
Weldon’s “acid manganite’? (RO2Mn0O,). 

The author refers to this assumption very briefly, and mentions that 
Post did not analyse Weldon-mud itself, but a product obtained by a 
very troublesome process of washing (100 times with 40 times its 
weight of water), which had probably been altered by this treatment 
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to a considerable extent. Various circumstances undoubtedly show 

that this binoxide of manganese is a salt of manganous oxide with 
manganic acid or permanganic acid, ¢.e., MnO, MnO; or 3MnO, Mn,0,. 

In this case Weldon’s manganous salts would represent basic manga- 

nates or ‘‘ permanganates,” z.e., CaO, 2MnO, would be CaO, MnO, —~ 

c&e. D. B. 


Mineralogical Chemistry. 


Step-like and Skeleton Growth of some Regular Crystals. 
By F. Scuarrr (Jahrb. f. Min., 1878, 953—954).—The development 
of the various crystals of the regular system is dependent on a varying 
disposition of the building material, and the proof of this is seen in 
the common occurrence of striations in different directions, of poly- 
hedral elevations on the faces, and of hollow faces. These peculiarities 
are brought about by the influence exerted on the crystals during 
their growth by the working one into the other of the various systems 
of ‘directions of activity” (thitigkeitsrichtungen), thus causing the 
formation of edges, faces, and cleavage directions. These actions of 
the directions of activity can be retarded or interfered with externally, 
so that the formation of one or other face is promoted or induced. 
Cubical and octohedral forms are most easily produced. On the faces 
of the cube, there is often observed a quadruple concentration in the 
polyhedral elevation; whilst on the faces of the octohedron only a 
triple concentration is observed. In iron pyrites, the pentagon-dode- 
cahedron takes up an intermediate position between these two concen- 
trations; for instance, the horizontal striation on some of the faces 
points to cubical structure, whilst the inclined or vertical striation 
points to octohedral structure. Hemihedral formation appears to be 
due to the partial coincidence of two different systems of “ directions 
of activity” in one place. The complete crystal is built up exactly 
similar to the form of its minutest particle. The development of 
secondary faces is generally intimated on the polyhedral elevations 
observed on the neighbouring faces. In a similar manner the hollow 
faces remaining behind are intimately connected in form with the 
neighbouring faces, and they can easily be distinguished from “ etch- 
figures.” Intersecting or reticulated striation is caused by the inter- 
secting of systems of “ directions of activity,” good examples of such 
a striation being often observed on finorspar crystals, resulting occa- 
sionally in the formation of a tetrakis-hexahedron and at other times 
in the formation of a hexakis-octohedron. C. A. B. 


Sensitiveness of Alum-crystals to Variations in the Strength 
of their Mother-liquor. By F. Kiocxe (Jahrb. f. Min., 1878, 958 
—959).—The author made some experiments in order to ascertain tiie 
correctness of the law of Lecoq de Boisbaudran, viz.: “ A crystal face 
can remain unchanged—that is, neither increase nor decrease in size— 
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in a fluid whose degree of concentration changes within determinable 
limits.” In order to test the accuracy of this statement, Klocke 
placed alum crystals in a saturated solution of alum and examined 
them microscopically, in order to ascertain whether any variation 
in the concentration of the solution would produce “ etch-figures” on 
the crystals. The result proved the inaccuracy of the above-men- 
tioned law, as “etch-figures ” were easily and distinctly produced ; the 
so-called inertia of the crystal faces therefore is not a fact. An appa- 
rent inertia of the crystals ean be brought about by layers of liquid 
(differing in degrees of concentration, ewing to the oscillations of 
temperature) being present in the solution, but the crystal dissolves 
in an adjacent non-saturated layer until the resulting solution about 
the crystal is saturated, or it grows in an adjacent saturated solution. 
A crystal which is rounded eff at one end sometimes exhibits sharply- 
defined faces ait the other end; and if the whole crystal then grows 
further, new faces grow on the rounded end which do not occur at the 
other end, thus preducing an apparent hemimorphism. C. A. B. 


‘Chemical Composition of the Pitchblende (Uraninite) 
from Branchville, Conn., U.S. By W. J. Comstock (Amer. J. 
Sci. [3], 19, 220).—The crystals, which were very distinct, were 
octohedral, modified by the planes of the dodecahedron and cube. Their 
sp gr. is 9°22—9-28, and their composition as follows :— 


U. Pb. Fe. 0. H,0. 
81°50 3°97 0°40 13°47 0-88 = 100-22 


The formula indicated by this composition is 3R‘¥0, + 2R”O,, in 
which R* represents tetrad uranium, replaceable by two atoms of lead 
or iron and R™, hexad uranium. C. W. W. 


Crystallography of Calcite. By Irsy (Jahrb. f. Min., 1878, 952 
—953).— The author continued the investigations commenced by 
Hessenberg, and directed his attention particularly to the inner con- 
stitution of calcite crystals, and from the results obtained, was of 
opinion that Hauy’s theory was more worthy of the consideration 
which German mineralogists had hitherto declined to bestow upon it. 
Irby examined the development of the crystal forms from the primary 
rhombohedron, and also the combinations of the different forms 
with each other. He accounts for the great rarity of the primary 
rhombohedron occurring independently, by the fact that foreign sub- 
stances present in the solution of calcium carbonate exert a retarding 
influence on the independent formation of the primary rhombohedron, 
and conduce to the simultaneous occurrence of other forms. Irby 
gives tables of all the rhombohedrons and scalenohedrons known (49 
of the former and 100 of the latter), with their interfacial —. 

C. A. B. 

Chemical Composition of Amblygonite. By S. L. Prnrieid 
(Amer. J. Sci. [3], 18, 295).—In describing triploidite, Brush and 
Dana (Amer. J. Sci. [3], 16, 42; this Journal, 36, 20) showed 
that the hydroxyl-group which enters into its constitutional formula 
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must play the same part as the fluorine in the allied species, wagnerite 
and triplite. In this paper, the author shows that the hydroxyl in 
amblygonite also replaces fluorine. This conclusion is deduced from 
a very large number of analyses, the particulars of which are given in 
the original paper. For more easy comparison, the ratio for phosphoric 
acid, alumina, alkalis (sodium and lithium oxides), and of hydroxyl 
and fluorine, are given below, as also the localities from which the 


minerals were obtained :— 
P,O;. Al,O3. Na,0.Li,0. OH.F. 


I. Penig, Saxony 1:00 0°96 0°98 1:16 

II. Montebras, France (A) 1°00 0°97 0:98 1:17 
III. Auburn, Maine 1:00 0°96 0°97 1:06 
IV. Hebron, Maine (A) .. 1:00 0°97 0°95 1:13 
V. Paris, Maine 1:00 0°96 0:97 1:17 
VI. Hebron, Maine (B) .. 1:00 0°98 0°95 1:27 
VII. Branehville, Conn..... 1°00 0°97 0°96 1:09 
VIII. Montebras, France (B) 1:00 0°96 0°96 1:21 


It will be seen that all these ratios approach very nearly 1:1:1:1; 
therefore the author proposes the formula Al,P,0, + 2R(OH,F) or 
yk \ + { oR ton)’ as the true formula for all varieties of the 


mineral. 
To explain the fact that the (OH,F) is in every case too high, whilst 


the alkalis and alumina are constantly, although slightly, too low, he 


supposes either that a small quantity of accidental water is always 
present, or that some of the water is basic. ©. W. W. 


Analyses of some American Tantalates. By W. J. Comstock 
(Amer. J. Sci. [3], 19, 131).—Of these minerals, the first came from 
Yancey Co., N.C. ; it was a massive piece, of sp. gr. 6°88; the second 
was from Northfield, Mass., a fragment of a large crystal having the 
angles of ordinary columbite; sp. gr. 6°84. No. IIT was from Branch- 
ville, Conn.; slightly translucent in thin fragments, and giving a 
brownish-grey powder ; sp. gr. 6°59. 

Ta,O;. Nb,0;. FeO. MnO. MgO. CaO. 

I... 59°92 23°63 12°86 3°06 0°34 —" 

II .. 56°90 26°81 10:05 5°88 ~- -- 
III .. 52:29 30°16 - 0°43 15°58 — 0°37 


These all agree with the formula (Fe,Mn)(Ta,Nb).O,. 
C 


Two New Silicotitanates of Sodium. By P. Havrerevitie 
(Compt. vend., 90, 868—870).—By heating one equivalent of sodium 
titanate to bright redness with sodium tungstate, and heating this 
product to dull redness with two equivalents of silica, two definite 
compounds are produced. One of these, 48i0,.5Ti0..2Na,0, is ob- 
tained in nodules formed of radiating fibres, or in flat finely channelled 
prisms. The faces of the prisms and the sections of the nodules have 
a brilliant silky lustre. The crystals are always opalescent, and 
strongly birefractive ; they are very fragile, but scratch glass and 
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resist the action of acids which attack the native silicotitanate of 
calcium. 

The other compound, 3S8i0,.2TiO,.Na,O, forms colourless, trans- 
parent, very refractive orthorhombic prisms, isolated or united in druses. 
The faces a’ and e' are found on all the crystals, but are often very 
small. The cleavage is parallel to the faces of a prism of 91°, and the 
ratio, b to h, = 1: 0°544. Optical examination proves that the crys- 
tals belong to the orthorhombic, and not to the quadratic system. 

By replacing tungstates by vanadates it will probably be possible to 
obtain compounds between those described and sphene. The silico- 
titanates differ from the natural silicates in fusing to a colourless limpid 
bead before the blowpipe. When fused, they devitrify very rapidly 
with separation of rutile. C. H. B. 


Simultaneous Reproduction of Quartz and Orthoclase. By 
P. Havrergvitte (Compt. rend., 90, 8830—831).—Many phosphates 
bring about the crystallisation of silica in the form of tridymite, The 
phosphates of potassium and sodium also attack the aluminosilicates. 
Potassium aluminosilicate, at about 1,000°, crystallises in the form of 
orthoclase adularia. The simultaneous production of quartz and 
orthoclase cannot be accomplished by means of a pure phosphate, since 
the latter only acts on the silica at a very high temperature. By the 
addition of a fluorine compound, however, the temperature necessary 
to effect this is lowered, and crystals of quartz are obtained associated 
with those of felspar. The most highly developed faces of the quartz 
crystals are e*, p, and e#, and these are very deeply striated. The 
orthoclase has a stony appearance, and the crystals are generally 
twinned like those found in trachytes. The author considers it pro- 
bable that the crystals of orthoclase found on the bricks of metallurgi- 
cal furnaces have been formed by the action of alkaline fluophosphates 
volatilised and carried away in the furnace gases. By heating a mix- 
ture of acid potassium phosphate (previously fused with silica and 
alumina) with silica and a small quantity of potassium fluosilicate in 
a glass tube, one part of which contained fragments of porcelain, he 
obtained crystals of orthoclase together with quartz, not only on the 
part of the tube containing the mixture, but also on the pieces of 
porcelain. C. H. B, 


The Micas. By G. Tscusrmak (Jahrb. f. Min., 1878, 950—952).— 
In a previous paper, the author considered the crystallographical and 
optical properties of the micas (Jahrb. f. Min., 1878, 71). The present 
communication treats of the composition of the various combinations 
occurring in the different micas, and shows that most of the micas are 
complicated compounds, all containing the same nucleus or kernel, 
round which the other combinations are grouped. Tschermak av- 
ranges the micas in the following groups, viz. :— : 

Biotite group (magnesia-mica partly).—Monosymmetrical ; typical 
forms OP, + P, — 3P, coRco. Optically negative, the first bisectrix 
“‘q” differing very little from the normal on “‘c.” The sp. gr. increases 
with the amount of iron, and varies from 2°8 to 3:2. 

Anomite.—The plane of the optical axes is parallel to “b,” p>. 
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Composition = Si,Al,.K;H;0,, + SisMgi.04 in the proportions 1:1 
or 2: 1. 

Rubellan, voigtite, eukamptite, aspidolite, hallite, ra:tolite, are more or 
less altered meroxene. 

Lepidomelane.—The plane of the optical axes is parallel to “bd.” 
Chemical composition = Si,Al,K,H,O4 + SisAl,,0.,. Sometimes 
varying amounts of the iron-compound corresponding to the first- 
mentioned silicate occur vicariously. The pterolite of Breithaupt is 
probably lepidomelane. 

Phlogopite Growp.—Monosymmetrical typical forms = 0P.+P— 
1P.coPce. Optically negative; “a” deviating 2} from the normal to 
“¢.” The plane of the optical axes is parallel to “0b.” Sp. gr. varies 
from 2°75 to 2°97. 

Phlogopite—Composition = SisAlgKsO2, + SijHsO., and SisMg1.0.,, 
these compounds often occurring in the proportions 3: 1:4. Some- 
times the isomorphous compound, Si,OsFly, occurs in the place of the 
second compound, p<v. The reddish-brown phlogopites all contain 
fluorine, whilst the green ones contain very little, hence it is often 
difficult to distinguish between the latter and meroxene. One charac- 
teristic of the phlogopites is their occurrence in granular limestone. 
The vermiculite of Webb, and the jefferisite of Brush are most likely 
decomposed phlogopite. 

Zinnwaldite (lithionite of von Kobell, rabenglimmer of Breithaupt, 
and kryophyllite of Cooke).—Chemical composition = Si,Al,K,O., + 
SisFe,202 + SiFlyO,, these compounds occurring in the proportions 
10: 2:3. The potassium compound is occasionally half replaced by 
the analogous lithium compound, and the fluorine compound by the 
corresponding hydrogen compound, p>v. 

Muscovite Grouwp.—Monosymmetrical ; typical forms 0P.—2P.coPco. 
Optically negative, “a” deviating slightly from the normals. The 
plane of the optical axes perpendicular to “b,” p>v. Sp. gr. varies 
from 2°83 to 2°89. 

Lepidolite (lithia-mica).—Chemical composition = 38i,Al,K,O4 + 
SijOsFla, where the potassium compound is partially replaced by the 
corresponding lithium compound, and the fluorine compound partially 
replaced by the corresponding hydrogen compound. Probably the 
cookeite of Brush is a variety of this mineral. 

Muscovite (potash-mica, diaxial-mica, phengite, fuchsite, chromium- 
mica).—Chemical composition = Si,Al,K,H,Oy + SijHsO%; both of 
these compounds occurring in the proportions of 3:1 in phengite. 
Didymite and amphilogite are names for varieties of muscovite. Mar- 
garodite and euphyllite are mixtures of muscovite with the following 
micas, viz., @llacherite, a muscovite containing barium; sericite, a 
muscovite containing magnesia-mica; damowrite, a massive muscovite, 
sometimes called onkosine ; liebenerite and pinite are composed mostly 
of muscovite. 

Paragonite (pregrattite, sodium-mica).—Chemical composition = 
$i, Al,Na,H,O.4. 

Cossaite is massive paragonite. 

_Margarite Group. Margarite (perlglimmer, corundellite, clingman- 
nite, emerylite, diphanite). — Monosymmetrical; typical forms 
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OP.coRco—4P.+4P. Optically negative, “a” deviating as much as 
6° from the normals to “c,” p<v. Sp. gr. varies from 2°95 to 3:1. 
Chemical composition = Si,Al,Ca,H,O,. A sodium silicate is inter. 
mixed with it in minute quantity. The dudleyite of Genth is probably 
an altered margarite. Margarite is nearly related to the clintonite- 
group on account of its brittleness and optical properties, although its 
oxygen-ratio is that of a true mica. Astrophyllite, whichis also nearly 
related to clintonite, is not a mica. C. A. B. 


Crystal-system of Cyanite. By G. Rata (Jahrb. f. Min., 1878, 
952).—Owing to the absence hitherto of terminal faces, the relation 
between the vertical axis and the lateral axis could not be ascertained. 
The author obtained the missing information from the examination of 
a fine crystal from the Greiner in Tyrol, and a crystal from Monte 
Campione led to the discovery of a new twin-law. The axial ratio of 
the brachy-axis, macro-axis, vertical axis = 0°9164 : 1: 0°70996. The 
vertical and macro-axes intersect at an angle of 90°. Besides the 
already well-known forms, the following new ones were observed, viz., 
P,. P,. 2,P2 .2P.,P2.2,P2.c'PZ.'Pco. Pc .2Pc. Po. 
2P.c.coPe: OP = 101° 16)’ , oP : OP = 99° 17’ (calculated). 
The new twin-law observed on the Monte Campione crystal was “the 
twin-plane the basal terminal plane.” C. A. B. 


Crystal Forms of Epidote. By H. Biicxixa (Jahrb. f. Min., 1878, 
956—958).—The author adopts the orientation of Marignac, and takes 
also the axial ratios of von Kokscharow, viz.,a:b:¢ = 1°5807:1: 
1:8057. 6 = 64° 36’ as the basis of the various calculations. 

Epidote from the Sulzbachthal.—The crystals from this locality attain 
sometimes a length of 120 mm., and are always developed in the 
direction of the ortho-axis, whilst the zone of the hemidomes is very 
prominent. The common forms observed are 0P.coPco . Poo . and P. 
The crystals are either single, or twinned parallel to the orthopinacoid. 
The author was enabled to add many new forms to the great number 
already known, the final result proving that epidote from this neigh- 
bourhood exhibits 172 distinct forms. 

Epidote from Arendal is characterised by the great size and a peculiar 
shell-like or zonal structure of the crystals. The number of forms 
exhibited by epidote from this locality is 29. The crystals are gene- 
rally rich in faces, sometimes single and sometimes twinned (twin- 
plane coPco); OP predominates in the zone of the hemidomes, whilst 
coPco is often very slightly developed; the commonest domes are 
Roo and 2Pco, and with these P and coP occur. 

Epidote from Striegau.—Crystals from this locality are curtailed in 
the direction of the ortho-axis. Twin formation is not observed, whilst 
the number of forms is 17. 

Epidote from the Fassathal and Allochetthal.—These crystals are occa- 
sionally complete at both ends, and attain sometimes a length of from 
5to10 mm. The forms commonly observed are Poo . }Pco . 2Pco. 
OP .coPco and coP. No twins. 

Epidote from Guttannen in the Bernese Oberland.—T wo types of crys- 
tals are observed here, the first and commonest being characterised by 
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the prominence of the clinopinacoid ; whereas in the second type it is 
entirely absent. The crystals of the first type are generally tabular, 
through the predominance of 0P or coPco; coRco is very prominent 
and strongly striated. P is also much developed, and the prisms 
coP and coP2 occur often together. 

Epidote from Traversella is characterised by the occurrence of a long 
vertical prismatic type, through the predominance of ooP, the crystals 
sometimes attaining a length of 20 mm. There is also a second type, 
the crystals in this case being developed in the direction of the ortho- 
axis, with coP very much developed. The faces in the zone of the 
hemidomes are strongly striated. Twins common according to the 
usual laws. The epidote from Traversella exhibits 17 distinct forms. 

Epidote from Bourg @ Oisans.—The crystals from this locality have 
long been known, and are characterised by a peculiar development 
parallel to the axis of symmetry (clino-axis) ; they are very strongly 
striated, grouped together almost parallel to each other. and in sheaves. 
The clinopinacoid is the predominating side form. The author gives 
the results of his examination of epidote from other localities, which 
are, however, of less interest than those above referred to. The result 
of Biicking’s labour is the addition of 147 distinct forms to the 73 
already known, making the total number of forms known to occur on 
epidote 220. He arranges all these in tables according to their zones, 
giving at the same time the interfacial angles with corrected angles 
for the previously known forms. C. A. B. 


Lintonite and other Forms of Thomsonite. By S. F. Peck- 
Ham and C. W. Hatu (Amer. J. Sci. [3], 19, 122).—These varieties of 
thomsonite occur in cavities in a dark-coloured rock related to dia- 
base, at Grand Marais, Lake Superior; considerable quantities are also 
found on the beach beneath the rock, in the form of round, smoothly 
polished pebbles. Three principal varieties were distinguished. 

(1.) Opaque, white, almost conchoidal in fracture, structure but 
very slightly fibrous. 

(II.) Ordinary thomsonite, of various colours, but always hard and 
fibrous ; and (III) opaque and chrome-green in colour, shading out in 
some to colourless, and translucent with a conchoidal or uneven 
fracture. 

The hardness of all these varieties is generally between 5 and 6. 
Some fibres scratch quartz (H = 7). The sp. gr. is 2°33—2°35. Frac- 
ture of I and II fibrous, of III very uneven, and in all directions with 
equal facility. With hydrochloric acid they form a thick jelly. 
ng of metallic copper frequently occur in them, especially in 

o. III. 

(I.) This form is, as already mentioned, opaque and porcelain-like 
in appearance, sometimes banded with transparent or with yellow 
bands ; its composition is as under— 


SiO,  AlOs. FeO; CaO.  K,0. Na,O. H,0. 

40°45 2950 0232 1075 0357 4766 13:93 = 99-985 

(II.) Specimens of this type are fibrous and radiated from one or 
more centres; the mineral sometimes fills seams and cavities, the 
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centres of radiation then being close together, and the mineral break- 
ing easily at the points of juncture of the various systems of concre- 
tion. Transparent needles often occur penetrating the masses from 
the surface to about halfway towards the centre; these act strongly 
on polarised light. 

The composition of this variety is— 


SiO,  AlOs. ‘Fe,O3 CaO. K,O. Na,O. 4H,0. 
46020 26°717 0°813 9400 0°390 3°756 12°800 = 99°896 


(III.) This variety was first supposed to be prehnite, but its com- 
position and sp. gr. show that it is, at any rate closely allied to, 
thomsonite. Its sp. gr. is 2°32—2°37, and its composition as fol- 
lows :— 


SiO, Al,Os FeO. CaO. K,O. NaO. W,0. 
40°605 30°215 040 10370 049 4055 13:75 = 99°885 


In its structure, however, it differs greatly from thomsonite, being 
firely granular instead of fibrous. The iron also is combined as 
ferrous oxide, instead of being a mechanical admixture of ferric 
oxide. 

The mineral, which the author proposes to call Jintonite, occurs 
either in small rounded pebbles, or as a crust on the exterior of the 
previous minerals. 

The silica in No. II is considerably higher than in I and III, but it 


is probable that, taking its exceptional hardness into account, it con- 
tains free silica. If the composition of II be calculated with 40°43 
per cent. SiO,, and the iron in all three be omitted, their compositions 
come out practically identical. Compared with ordinary thomsonite, 
these minerals have a higher percentage of silica and of water, part of 
the latter being probably basic. Ww. we: 


Some Points in Lithology. II. Ccmposition of the Capillary 
Volcanic Glass of Kilanea, Hawaii, called Pélé’s Hair. By J. 
D. Dana (Amer. J. Sci. [3], 18, 134).—The composition of this sub- 
stance closely resembles that of ordinary dolerite; the following 
figures show the relative composition of the two substances, the first 
line giving the mean of two analyses of Pélé’s Hair, the second the 
results of an analysis by G. W. Hawes of the “ trap’ of West Rock, 
New Haven, Conn., U.S. :— 


Si0,. Al,03. Fe,03. FeO. Mn0. MgO. 

. 50°75 16°54 2°10 7°88 trace 7°65 
CaO. Na,0. K,O. P,O;. , 
11:96 2:13 0°56 -- 35 = 99°92 
SiO,. Al,O3. Fe,03. FeO. ’ MgO. 

. 51°80 14°21 3°55 8°26 “4S 7°63 
CaO. Na,0. K,0. P,O,. 
10°68 2°15 0°39 0°14 
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The “trap” consists essentially of labradorite and augite, with 
some magnetite. 

The following details respecting the microscopic characters of Pélé’s 
Hair are given by C. F. W. Kruckenberg :—The fibres are sometimes 
bent and coalesce into loops; they are often tubular, frequently 
contain air-bubbles, and occasionally microlites. The fibre is usually 
enlarged where a crystal (or microlite) or an air-bubble occurs. The 
crystals are mostly rhombic. C. W. W. 


The Eruptive Rocks in the Saar and Moselle Districts. By 
A. v. Lasaux (Jahrb. f. Min., 1878, 955—956).—The eruptive rocks 
of the devonian formation between the Moselle and the Saar, consist 
(in the northern portion of the neighbourhood of the Moselle) of 
diorite and diabase. These rocks are also common to the west of the 
Saar as far as the Ardennes. Further south, near the younger ‘“‘ Zech- 
stein” and ‘“ rothliegenden” formations, melaphyr and porphyry 
occur. The diorites are characterised throughout by light green and 
mostly fibrous hornblende, whilst augite is generally absent. The 
diabase contains light-grey or reddish augite, which has occasionally 
a diallayite-like cleavage ; hornblende is also observed in it sometimes. 
Between the two rocks mentioned stands the rock of Kiirenz, which 
is a diorite-diabase containing the augite of the diabase, the horn- 
blende of the diorite, and in addition dark-green hornblende, some 
biotite, and as a characteristic, uralite. The secondary products of 
the decomposition of the diabases are viridite, calcite, and very little 
epidote. The viridite is a chloritic mineral in both rocks, and has 
not a constant composition; it sometimes resembles dilessite and 
sometimes helminth. 

Titanic-iron, magnetite, and iron-pyrites are present in both rocks, 
the latter predominating in the diabase, whilst the titanic-iron is pre- 
sent in greater quantity than the magnetite. The melaphyrs are 
characterised by a preponderance of ‘ base,” but its amount varies. 
Some melaphyrs are poor in olivine. Three stages of decomposition 
are observed on these melaphyrs, viz.: (1.) Where the augite and 
plagioclase is clear, the “ base” partially unchanged and partially 
altered into viridite, the olivine mostly fresh, but the granules are 
penetrated with veins of viridite, lastly the magnetite is still fresh, 
but surrounded with a brown zone. Calcite is rare. (2.) The plagio- 
clase appears clouded in zones, the augite and “ base” is changed 
into viridite, the olivine is completely converted into viridite, and con- 
tains freshly formed magnetite, ‘“ brown-iron” in and about the 
olivine, but only sparingly in the ‘‘ ground-mass,” primary magnetite 
completely changed into oxide of iron, and lastly, calcite in large 
amount. (3.) The plagioclase appears completely clouded, the cha- 
racteristic striation being scarcely apparent, whilst the outlines only 
of the plagioclase are defined by oxide of iron, all the viridite has dis- 
appeared, and is changed into oxide of iron, which now imparts its 
colour to the whole rock, the olivine is also converted into oxide of 
iron, there is no newly-formed magnetite, almost all the calcite has 
been washed away, whilst silicic acid has more or less replaced it. 
The final products of the various processes of decomposition are :— 

VOL. XXXVIII. 
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(1.) From the diorites, limestone rich in epidote (epidosite). (2.) 
From the diabase, limestones containing serpentine and dolomite 
(ophicalcite). (3.) From the melaphyrs, aluminous and quartzose 
brown-ironstone. C. A. B. 


Organic Chemistry. 


Action of Potassium Carbonate on Isobutaldehyde. By F. 
Urecu (Ber., 13, 483—484).—The author attempts to determine the 
rate of polymerisation of isobutaldehyde by measuring the contraction 
which a given volume of isobutaldehyde undergoes when left in con- 
tact with potassium carbonate for intervals of time varying from 
5) minutes to 10 hours. C. W. 


Diiodopropyl Alcohol and Moniodoallyl Alcohol. By H. 
Hiner and HE. Lettmann (Ber., 13, 460—461).—Diiodopropyl alcohol, 
C;H;1I,.0H, is prepared by adding a solution of iodine in chloroform to 
allyl alcohol diluted with three times its volume of chloroform. The 
compound crystallises in colourless needles, which are insoluble in 
water, but dissolve in alcohol. The crystals decompose under the 
influence of light or heat. 

Moniodoallyl alcohol, C;HyI.0H, prepared by warming the solution of 
the preceding compound in chloroform, or by treating the solution 
with dilute sodium carbonate, forms needle-shaped crystals (m. p. 
160°). A third body appears to be formed by the action of a con- 
centrated solution of potash on diiodopropy] alcohol. W. C. W. 


Ulmie Compounds formed from Sugar by the Action of 
Acids. By F. Sgsrint (Gazzetta, 10, 121—136).—The author dis- 
cusses the results hitherto obtained in this reaction, and as they are 
far from concordant, resolved to reinvestigate the subject. He finds 
that the formula attributed to the product by Mulder is incorrect, for 
this chemist dried the substance at 140—165°, whilst it is decomposed 
a little above 100°, giving off volatile carbon compounds, and amongst 
others, formic acid. Moreover, the crude product of the action of 
acids on cane-sugar consists of at least two substances, one of which, 
saculmic acid, is soluble, whilst the other, saculmin, is insoluble in 
cold alkaline solutions. 

Following Malaguti’s process, a brown voluminous product was 
obtained, amounting, however, to only about 3 per cent. of the cane- 
sugar employed. A microscopic examination showed that it consisted 
of numerous minute spheres or vesicles, and not of scales or plates, as 
might be supposed from the appearance to the naked eye. This pro- 
duct is formed abundantly during the first 12 hours’ boiling of the 
acidulated sugar solution, but the quantity produced then gradually 
decreases, and ceases almost entirely after 40 hours with acid 1 : 30. 
This is due to the conversion of the sugar into other products, and not 
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to exhaustion of the acid. The quantity of sugar transformed into 
this product is relatively small, it being very difficult to obtain as 
much as 10 per cent. from the sugar. In the course of this action, 
the principal product during the first period is saculmin, then saculmin 
and saculmic acid are formed in nearly equal portions, and at last 
much more saculmic acid is produced than saculmin. The author has 
made experiments which show that the saculmin is formed from the 
cane-sugar, whilst the saculmic acid is a product of the decomposition 
of the glucose arising from the inversion of the cane-sugar: pure 
glucose gave a product which was completely soluble in potash 
solution. 

Daring the ulmification of sugar, an appreciable quantity of volatile 
acids is produced, besides some carbonic anhydride: the acids are 
formic acid, a little acetic acid, and perhaps acids higher in the series ; 
at the same time there appears to be present a substance which be- 
comes converted into formic acid in contact with the air, possibly 
formic aldehyde. The carbonic anhydride observed is in all probability 
due to decomposition of the formie acid. 

From these results it would seem most probable that the ulmic 
matters instead of being formed from the carbohydrates by simple 
dehydration, are really formed from saccharine substances by the 
simultaneous elimination of the elements of water, and of volatile 
carbon compounds. C. E. G. 


Compound of Levulose with Lime. By E. Pexicor (Compt. 
rend., 9O, 153—156).—In order to obtain the lime-compound of levu- 
lose in a state of purity, a 6 or 8 per cent. solution of inverted sugar 
is mixed with milk of lime, the liquor quickly filtered and cooled to 
0°, when the so-called ealcinm levulosate crystallises out in abundance. 
The crystals must be washed quickly to prevent absorption of carbonic 
anhydride, and dried in a vacuum. 100 parts of water at 15° dissolve 
0°73 part of the salt, producing a solution which is exceedingly prone 
to alteration, its alkaline reaction becoming gradually weaker, and its 
amber-yellow colour passing to deep brown. When boiled, the solu- 
tion quickly becomes neutral, and a precipitate is obtained similar to 
that which appears always to accompany the formation of glucic 
acid. 

The analysis of the pure yellowish-white lime compound, dried in a 
vacuum, leads to the formula C.H,,0..CaO.H,0, containing 22-0 per 
cent. of lime: when dried in presence of quicklime only, a dihydrate 
is obtained, which, unlike the stable monohydrate above mentioned, 
cannot be preserved even in well-closed bottles; it is slowly trans- 
formed into a brown viscous substance, which appears to contain both 
glucic and saccharic acids. By means of calciam levulosate and oxalic 
acid, a solution of pure levulose can be prepared, but all attempts to 
induce this solution 1o crystallise have hitherto proved unsuccessful, 

J. W. 

Rate of Substitution by Bromine in the Acetic Acid Series. 
By C. Hew (Ber., 13, 531—541).—Small tubes containing weighed 
quantities of bromine and the acid were heated at 100° for a given 
time, the tubes were then opened in a solution of potassium iodide, 

2q2 
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and the amount of iodine liberated by the free bromine was deter- 
mined by titration with a solution of sodium thiosulphate. From 
these experimental data the rate of substitution can easily be calculated. 
The process is divided into three stages, Ist, a period of feeble action, 
which lasts until 10—20 per cent. of the bromine present has entered 
into the reaction; 2nd, a period of rapid substitution, during which 
from 10 to 60 per cent. of the bromine combines. In the final stage 
the rate of substitution diminishes. 

The duration of the first stage of substitution diminishes as the 
molecular weight of the acid increases. In the case of isobutyric and 
valerianic acids, the number of molecules which have taken part in the 
reaction is proportional te the time. The rate of substitution increases 
with the temperature. 

The author believes that when bromine is brought into contact with 
a fatty acid, the two bodies exist together in a comparatively inert 
state until a certain amount of hydrobromic acid has been liberated, 
which promotes the formatien of an additioncompound. Substitution 
now takes place rapidly, since the fatty acid and the bromine are now 
in close juxtaposition. 

The preparation of substitution products is greatly facilitated by 
saturating the fatty acid with hydrobromic acid gas before submitting 
it to the action of bromine. WwW. C. W. 


The Acids which are formed by the Distillation of the Crude 
Fatty Acids in a Current of Superheated Steam. By A. Canours 
and E. Demargay (Compt. rend., 90, 156—158).—By redistillation in 
a current of superheated steam, the crude fatty acids resulting from 
the saponification of the neutral fats, are partly resolved into a num- 
ber of simpler acids of the acetic series. Thus, butyric, valeric, 
caproic, cenanthylic, and caprylic acids are formed, all apparently be- 
longing to the normal series. The predominating acids in the first 
sample were caproic and cenanthylic, whilst butyric, and perhaps 
pelargonic, were present in small quantity only. 

Another specimen of 135 grams resulting from the distillation of 
nearly 200,000 kilos. of crude acids, gave as principal product a 
liquid boiling between 162° and 164°, which had the composition and 
properties of normal butyric acid; the last portions which distilled 
between 180° and 190° were chiefly valeric acid. From the more 
volatile portions of the distillate, two liquids were obtained boiling 
between 106—122° and 135—145°, these after a most careful in- 
vestigation were proved to be acetic and propionic acids respectively. 

A third sample of 180 grams boiling between 102° and 168° was 
etherified by distilling it with methy! alcohol and sulphuric acid. On 
fractionating the product, ethers were obtained boiling at 35°, 55°— 
58°, and 76°—80°, which on saponification were found to contain 
respectively formic, acetic, and propionic acids. 

The authors therefore have proved that in the distillation of the 
more complex fatty acids in a current of superheated steam, a partial 
resolution into simpler terms of the acetic series takes place, they have 
isolated and prepared in a state of purity all the acids from formic to 
caprylic; while they do not doubt the presence of higher members of 
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the series such as pelargonic and capric, they have not been able on 
account of their small proportion and high boiling point to effect 
their satisfactory separation. 

Independently of the acids of the fatty series, a small quantity of 
acids belonging to the succinic series appears to be produced; sebacic 
acid was certainly recognised, but the other acid or acids could not be 
purified sufficiently to admit of their recognition. They appeared to 

J. W. 


* be lower homologues of sebacic acid. 


Preparation of Ethyl Acetate. By J. A. Passt (Bull. Soc. Chim. 
[2], 33, 350—351).—A cooled mixture of 50 c.c. sulphuric acid and 
50 c.c. alcohol is placed in a flask and heated at 140°, a mixture of 
equivalent parts of alcohol and acetic acid, being allowed to run in 
slowly; at first a little ether distils over, but after a short time ethyl 
acetate is given off. The reaction commences at 130—135°, whilst at 
145° sulphurous anhydride is evolved. 

The distillate is washed with a saturated solution of calcium chlo- 
ride, and dried over fused calcium chloride. Pure ethyl acetate is in- 
soluble in a solution of calcium chloride, but if it contains 30 per cent. 
alcohol, calcium chloride solution dissolves appreciable quantities. A 
mixture of 1 vol. ethyl acetate, and 1 vol. alcohol, forms a homogeneous 
mixture with 2 vols. of a solution of calcium chloride. By the above 
method 90 per cent. of the theoretical yield of ethyl acetate may be 
obtained. The reaction which takes place is similar to that in the for- 
mation of ether by the action of sulphuric acid on alcohol. 

Methyl acetate may be prepared in a similar manner. When a 
mixture of alcohols is used, a mixture of acetates is produced, 
corresponding with the alcohols taken. L. T. O'S. 


Action of Ethyl Iodide on Ethyl Iodoacetate. By L. Aron- 
stein and J. M. A. Kramps (Aer., 13, 489—491).—When a mixture 
of ethyl iodide and ethyl iodoacetate is heated in sealed tubes at 130°, 
ethyl acetate, ethane, and ethylene iodide (m. p. 82°) are produced— 


CH,I.COOEt a Etl = CH;.COOEt + C.H,|I,. 


Ethylene iodide is also formed in small quantity when either ethy] 
iodide or ethyl iodoacetate is heated at 130°. W. C. W. 


Some Derivatives of 8-Chlorobutyric Acid. By L. Batsiano 
(Gazzetta, 10, 137—148).—When alcoholic ammonia in large excess 
acts on ethyl B-chlorobutyrate, taking care that the temperature does 
not rise above 70°, it yields ammonium chloride and 8-amidobutyramide 
thus: CHMeCl.CH,.COOEt + 3NH; = CHMe(NH,).CH2.CONH:. 
The amide may be separated as platinochloride in distinct yellowish- 
red crystals, sparingly soluble in alcohol, and insoluble in ether. On 
decomposing the platinochloride with the theoretical quantity of pot- 
ash a syrupy substance is obtained which is probably the amide, but it 
does not crystallise. It is decomposed when boiled with lead hydrate, 
ammonia being evolved, and after removing the lead by hydrogen sul- 
phide and evaporating, a deliquescent mass of crystals of 8-amidobu- 
tyric acid, CHMe(NH,).CH:2.COOH, is obtained. The hydrochloride 
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of B-amidobutyramide obtained by decomposing the platinochloride 
with the theoretical amount of ammonium chloride is a crystalline 
deliquescent mass. The yield of the amide obtained in the above reac- 
tion is but small, by far the larger portion of the @-chlorobutyric acid 
being converted into resinous products. 

In a similar manner, when aniline acts on 8-chlorobutyric acid the 
anilide of B-anilobutyric acid is formed, and may be obtained in the 
form of the hydrochloride, CHMe(NHPh.HCl).CH2.CONPhH. This 
substance, which is with difficulty purified from the resinous matter 
which accompanies it, crystallises in small lustrous plates, only mode- 
rately soluble in cold alcohol, but very readily when it is hot, very 
sparingly soluble in hot water, and insoluble in ether ; it melts at 207°. 

A small quantity of another crystalline substance of the formula 
C.2.H,;0,N is also produced in the reaction between aniline and dichlo- 
robutyric acid. It is only sparingly soluble in cold water, moderately 
in water or alcohol when hot. It crystallises in large nodules (m. p. 
137—139°). This substance, on examination, was found to be the 
oxalate of a base, C,H,;0.N, which undergoes decomposition when 
boiled with baryta, forming the barium salt of anilobutyric acid, 
CMeH(NPhH).CH,.COOH. The author regards this base as analo- 
gous to a betaine of the butyric series in which only one of the 
nitrogen valencies is saturated by a negative radicle, and proposes for 
it the formula O <r >CHMe, that of (@-butylhydrophenylbe- 
taine. The base forms a hygroscopic crystalline mass, very soluble in 
alcohol and ether. The platinochloride is obtained as a crystalline 
precipitate by adding ether to its alcoholic solution. $-anilobutyric 
acid crystallises from its aqueous solution in tufts of needles (m. p. 
128°), sparingly soluble in cold water, more so in alcohol or ether. 
The bariwm salt, (C\H,,0,N).Ba, crystallises in scales which are only 
very sparingly soluble in cold water and almost insoluble in alcohol 
even when boiling. The mechanism of the reaction in which these 
compounds is produced is far from simple, as is shown by the amount 
of resinous products formed. C. E. G. 


Action of Finely Divided Silver on Ethyl Monobromobuty- 
rate. By C. Heit and O. Mituiuser (Ber., 13, 473—479).—A com- 
plicated reaction occurs when ethyl monobromobutyrate is subjected to 
the action of finely divided silver; ethyl bromide, ethyl alcohol, ethyl 
butyrate, and a mixture of isomeric ethyl suberates (b. p. 240—247°) 
are formed. 

In order to isolate the isomeric acids, the portion of the crude pro- 
duct, boiling between 238° and 290°, is treated with strong hydro- 
bromic acid at 100°, when a crystalline deposit separates out on cooling. 
The contents of the tube are neutralised with soda and boiled to 
remove the undecomposed ethereal salts, the liquid is then acidified 
with dilute sulphuric acid and distilled in a current of steam, when an 
oily, uncrystallisable acid passes over. Ether extracts two acids from 
the residue, which can be separated by recrystallisation from hot 
water. The more soluble acid melts between 110—125°, the less 
soluble acid melts between 170—180°. 
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A hydroxysuberic acid, CsH,,O,, is formed as a secondary product if 
the hydrobromic acid contains free bromine. W. C. W. 


Acids of the Formula C,H,,0O,, derived from Bromobutyric 
Acid. By C. Heut and O. Miiuauser (Ber., 13, 479—482).—The 
formation of three acids by the action of hydrobromic acid on the mix- 
ture of ethereal salts, which is produced by treating ethyl bromobuty- 
rate with finely divided silver, has been described in the preceding 
abstract. 

The volatile acid is a clear oil which is soluble in alcohol, ether, and 
also to some extent in water. It has almost the same sp. gr. as water. 
The silver salt has the composition CsH,O,Ag.. The small quantity 
of the substance obtained did not permit of its identity with isocro- 
tonic acid being clearly established, although it closely resembles the 
latter in certain points. 

The two crystaliine acids can be easily separated by recrystallisa- 
tion from 20 parts of hot water, or by adding dilute sulphuric acid to 
i solution of the sodium salts, when the less soluble acid is precipitated 
and the acid of low melting point remains in solution. 

The sparingly soluble acid crystallises in white, microscopic needles, 
m. p. 184—185°; at a higher temperature a portion of the acid sub- 
limes, but the rest decomposes, forming an oily anhydride soluble in 
alcohol, ether, and hot water. The ethyl] salt of this acid is not attacked 
by alkalis at 100°, although it is saponified by hydrobromic acid at 
this temperature. 

On heating the acid, m. p. 127°, it changes into a liquid anhy- 
dride. The ethyl salt of this acid is slowly saponified by alkalis at 
100°. The discovery of these two crystalline acids increases the number 
of isomeric suberic acids to five. W. C. W. 


Amido-acids from a-Bromocaproic Acid. By E. Duviturer 
(Compt. rend., 90, 822—824).—Methyl-amido-a-cuproic acid, 


CH,.(CH,);.CH(NHMe,).COOH, 


is obtained by heating «-bromocaproic acid with an aqueous solution 
of methylamine in a closed tube at 100° for several hours. It isa 
white crystalline substance soluble in 9°8 parts of water at 11°, and 
much more soluble in boiling water; slightly soluble in cold, but 
readily soluble in hot alcohol, from which it is deposited in nacreous 
plates, insoluble in ether. The acid may be heated to 110° without 
change, but at a higher temperature it volatilises without fusing, 
and gives off ammonia. It gives no reaction with mercurous or silver 
nitrate, but with ferric chloride an intense red coloration is produced, 
and on boiling a yellowish-brown precipitate is thrown down. The 
hydrochloride crystallises in anhydrous transparent flakes, very soluble 
in water and alcohol, but insoluble in ether. The platinochloride 
forms orange crystals extremely soluble in water, very soluble in 
alcohol, but only sparingly soluble in ether. With cupric oxide this 
acid forms a beautiful pale-blue salt, containing 2H,0, which it loses 
at 110°. 

Lithyl-amido-a-caproie acid, is obtained in the same way as the pre- 
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ceding compound, and has almost identical properties. It is, how- 
ever, but little more soluble in hot than in cold water; the hydrochlo- 
ride crystallises with difficulty, and the copper compound contains no 
water of crystallisation. The aqueous solutions of both acids have a 
neutral reaction and a bitter taste. C. H. B. 


Crystallised Oxalic Acid. By A. Vitiiers (Compt. rend., 90, 
821—822).—Crystallised anhydrous oxalic acid, C,H,O,, may be ob- 
tained by dissolving 1 part of the ordinary acid in about 12 parts 
of warm concentrated sulphuric acid, and allowing the solution to 
stand for several days. The anhydrous acid is deposited in remark- 
ably transparent voluminous crystals of the form of octohedra with a 
rhombic base, generally modified by the face p of the primary prism, 
with a cleavage parallel to this face. When exposed to the air, the 
crystals take up two molecules of water and fall to ae” ™ 
, . H. B. 

Reducing Properties of Potassium-ferrous Oxalate. By J.M. 
Ever (Ber., 13, 500—502).—A solution of potassium ferrous oxalate is 
easily prepared by adding a concentrated solution of potassium oxalate 
to ferrous sulphate until the precipitate which is first produced redis- 
solves, forming a dark-red liquid. It is a powerful reducing agent, 
not only in neutral but also in acid solutions. Platinum chloride, 
potassium platinochloride, and silver nitrate are rapidly reduced, and 
the chloride, bromide, and iodide of silver are slowly reduced to the 
metallic state by potassium ferrous oxalate. This reagent also reduces 
warm solutions of copper and mercuric salts, and rapidly decolorises 
Prussian blue and converts indigo blue to indigo white. 

w.¢ W. 


Oxypropionic Acid (Oxacrylic Acid). By E. Ertenmeyer 
Ber., 13, 457—460).—8-Chlorolactic acid, CH.Cl.CH(OH).COOH, 
obtained by the action of nitric acid on monochlorhydrin, is identical 
with Richter’s acid from epichlorhydrin (J. pr. Chem., 20, 193), but 
is quite distinct from Melikoff’s acid (Ber., 12, 2227) prepared by 
treating acrylic acid with hypochlorous acid. Both acids yield the 


2 
same oxypropionic acid, | >CH.COOH, when acted on by alcoholic 
O 


potash or soda. 

On boiling the solution of the sodium or potassium salt, it is converted 
into glycerate. On distillation with dilute sulphuric acid, the acid is 
also changed into glyceric acid and a trace of aldehyde is formed, while 
sodium phenyloxypropionate under similar treatment yields pheny]- 
ethaldehyde. 

The ready conversion of oxypropionic acid into f-chlorolactic acid, 
and of epichlorhydrin into unsymmetrical dichlorhydrin, seems to 
indicate that the epicyanhydrin of Pazschke (J. pr. Chem. [2], 1, 82) 
and Hartenstein (7bid. [2], '7, 297) is a polymeride, since it has not the 
property of combining directly with hydrochloric acid. 

A crystalline compound, soluble in 72 parts of cold water, is formed, 
together with ammonium chloride, by heating 8-chlorolactic acid with 
ammonia. W. C. W. 
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Reaction of Acetone with Potassium Cyanide, Thiocyanate, 
and Aqueous Hydrochloric Acid. By F. Urecu (Ber., 13, 485— 
486).—The name acetonylsulphocarbaminate is given to the compound 
C;H,NO.S, which is formed by the action of potassium thiocyanate, 
cyanide, and aqueous hydrochloric acid on acetone (Ber., 11, 467, this 
Journal, 1873, Abst., 488). The sulphur in this substance can be 
replaced by oxygen by means of lead oxide forming acetonyl carba- 
minate (m. p. 76°). Its melting point falls to 67°, if it is heated at 
120° in a sealed tube for some hours. Both strong hydrochloric acid 
and baryta-water split up the compound into carbonic anhydride, 
acetonic acid and ammonia. 

Acetonylcarbamic acid is not decomposed by freshly precipitated 
oxide of silver, but combines with the metal forming C,;,H,AgNQ;. 
When nitrate of silver is added to the solution of a carbaminate, a 
crystalline double salt having the composition (C;H;NO;),AgNO;, sepa- 

W. C. W. 


rates out. 


Formation of Tetramethylammonium Nitrate. By E. Duviz- 
LER and A. Buistne (Compt. rend., 90, 872—874).—According to 
Juncadella (Compt. rend., 1859), methylamine may be obtained by the 
action of methyl nitrate on an alcoholic solution of ammonia. The 
authors have substituted wood spirit for ethyl alcohol to avoid the 
formation of ethylamine. They find that when 1 mol. of methy] nitrate 
is heated in a closed tube at 100° with 1 mol. of ammonia, monomethyl- 
amine is the main product, but small quantities of the di- and tri- 
amines are also produced, together with a small quantity of tetra- 
methylammonium nitrate. 

When 1 mol. of methyl nitrate acts on 1 mol. of monomethylamine, 
about half the latter remains unchanged; small quantities of the di- 
and tri-methylamines are found, but the principal product is the tetra- 
methylammonium nitrate. This substance is produced in still larger 
quantities when dimethylamine is heated with methyl nitrate. The 
liquid is heated with potash to expel volatile bases, neutralised with 
sulphuric acid, and the potassium salts are removed by concentration 
and repeated treatment with absolute alcohol. The tetramethylam- 
monium nitrate is obtained in fine, anhydrous, lamellar crystals, which 
may be dried at 130° without undergoing alteration. It is not deli- 
quescent, is very soluble in water, slightly soluble in cold, but more 
soluble in hot alcohol. It burns without leaving any residue, and is 
not decomposed by boiling with potash. When an aqueous solution of 
the substance is treated with hydrochloric acid and platinic chloride 
the platinochloride is deposited in the form of large orange-red 
regular octohedrons. C. H. B. 


Amines containing Tertiary Radicles. By W. Rupyerr (Bull. 
Soc. Chim. [2], 33, 297—300).—Trimethy ylearbamine, CMe;.NH, 
(b. p. 45°), is obtained as a secondary product in the preparation of 
trimethylacetic acid from tertiary butyl nitrile. It is a mobile colour- 
less liquid, having the characteristic odour of the amines. Its sp. gr. 
at 0° is 0°7137; 0°7054 at 8°; and 0°6931 at 15°, giving the coefticient 
of dilatation 0°00217 between 0° and 15°. Its salts with hydrochloric, 
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nitric, and hydriodic acids are soluble in alcohol, ether, and water, and 
are not decomposed on boiling their aqueous solutions. The sulphate 
and oxalate are partially decomposed by cold water. By treating sul- 
phuric acid with excess of the amine a mixture of neutral and acid 
sulphate is obtained. Trimethylcarbinamine readily unites with 
carbon bisulphide, forming a mixture of a salt of a thiocarbamine, 


CS(NH.C,H,)(8.NH;.C,H,), and dibutylthiocarbamide, 
CS(NH:2.C,Hs)s. 


The thiocarbamide cannot be obtained free from the urea. 

Dimethylethylearbamine, CHMe,Et.NH, (b. p. 78°); its sp. gr. is 
0°7611 at 0° and 0°7475 at 15°. It is obtained as a bye-product in 
the preparation of dimethylethylacetic acid, and also by the action of 
mercuric cyanate on isoamyl iodide in presence of hydrochloric acid, 
which the author prefers to potash. Carbonic anhydride is evolved 
and isoamyl carbamide, CO(NH:.C;H):)2, is formed, which is heated 
at 140° with hydrochloric acid under pressure. The amine is a liquid 
dissolving in water with evolution of heat. Its properties and salts 
correspond with those of the isoamylamine of Wurtz. 

Dibutylamine, (CsHy),NH.—By allowing a mixture of trimethylcar- 
bamine and isobutyl iodide to stand for some time at the ordinary 
temperature crystals of dibutylamine hydriodide separate out. The 
reaction is not accelerated by heat, since the composition takes place 
with evolution of butylene. Dibutylamine yields trimethylcarbamine 
when treated with potash. 

Butylamylamine.—Crystals of the iodide are obtained by allowing 
equal molecules of trimethylearbamine and amyl iodide to stand at 
the ordinary temperature for about a week. The iodide decomposes 
spontaneously. Caustic soda and water decompose the amine with 
formation of amylene and trimethylcarbamine. L. T. O'S. 


Oxalethyline and Chloroxalallyline. By O. Wattacu and 
G. Stricker (Ber., 18, 511—514).—The chlorine-atom in chloroxal- 
ethyline resists the action of nascent hydrogen, metallic magnesium, or 
aluminium, but it can be replaced by treating an alcoholic solution of 
the compound with sodium, or better by the action of phosphonium 
iodide on chloroxalethyline hydriodide, C;H,CIN..HI + H,O. This 
substance crystallises in beautiful transparent prisms, which melt in 
their water of crystallisation when heated on a water-bath. The 
anhydrous salt is hygroscopic. 

Ozxalethyline, CeHiN2, is produced by heating this compound in 
sealed tubes with phosphorus and hydriodic acid. The crude product 
is rendered alkaline by the addition of potash, and the free base 
extracted with chloroform. Oxalethyline is a thick oily liquid miscible 
with water. It boils at 213°, and has the sp. gr. 0°9820. The aqueous 
solution produces precipitates with metallic salts. The hydrochloride, 
CeHN:2.HCl, is deliquescent; it forms a beautiful double salt with 
cadmium chloride. The platinochloride, (C;HiN2.HCl),PtCl,, forms 
reddish-yellow crystals, soluble in hot water. ‘The crystalline silver 
salt, (Cs>HiN2),AgNO,, is soluble in alcohol and in hot water. _ 

Two modifications of chloroxalethyline appear to exist, the ordinary 
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variety, which is freely soluble in light petroleum, and an isomeride 
insoluble in that solvent. 

A solution of diallyloxamide (m. p. 154°, b. p. 274°) in chloroform 
combines with bromine to form the tetrabromide, 


CH.Br.CHBr.CH,.NH.CO.CO.NH.CH,.CHBr.CH,Br, 


a white compound insoluble in chloroform and the usual solvents. It 
can, however, be recrystallised from glacial acetic acid. It decomposes 
at 220°. 

Chlorozallyline is formed by the action of phosphorus pentachloride 


on diallyloxamide, but it has not yet been obtained in a state of 
purity. Ww. Wy. 


Bases of the Oxalic Acid Series. By O. Wattacu and 
KE. Scautze (Ber., 13, 514—516).—Chloroxalethyline is decomposed 
by sulphuric acid at 220° with evolution of hydrochloric acid. The 
mixture does not blacken. On oxidation with potassium permanganate, 
monethyloxamide and an acid melting at 111° are formed. The 
soluble compound with zine chloride, (C;HyCIN;.HCl).ZnCl, yields 
pyrrol and ammonia when distilled with potash. 

Oxalethyline and methyl iodide combine with explosive violence, but 
if the substances are diluted with alcohol or ether the addition product, 
CsHioN2.Mel, is obtained in white hygroscopic crystals, soluble in 
alcohol. The polyiodide crystallises in dark-green lustrous needles. 


Oxalethyline combines with bromine to form an oily compound, which 
yields an insoluble brominated base when treated with aikalis. 
Chloroxalpropyline, CsHisCIN: (b. p. 235°), is sparingly soluble in 
water. Both the platinochloride and the silver salt are crystalline. 
Chlorowalamyline, CizHaCIN: (b. p. 265—270°), is insoluble in water, 
but is volatile in a current of steam. WwW. C. W. 


Formation of Bases from Acid Amides. By O. Watiacn and 
J. Kamenskt (Ber., 13, 516—525).—Acetethylamide, MeCO.NHEt, 
on treatment with phosphorus pentachloride, forms the base CsH,;CIN2, 
which splits up when liberated from its salts, yielding the amidine, 
C;H,,N», and acetic acid. 

Trichloracetethylamide, CCl;.CO.NHEt, prepared from ethylamine 
and ethyl trichloracetate, crystallises in large colourless plates 
(m. p. 74°), which boil at 229—230°. With phosphorus pentachloride 
it yields an imide chloride, CCl;.CCl : NEt, but no base. The di- 
chloracetethylamide, CCl,H.CO.NHEt (m. p. 57°, b. p. 227°), yields 
with phosphorus pentachloride the imidechloride, CCl,H.CCl : NEt 
(b. p. 161—164°), and the compound CCl,H.CC.1,.NEtPOCL, which 
boils between 140° and 150°. 

It has been previously shown (Annalen, 184, 196) that acetanilide 
under similar treatment gives the base C,,Hi;C]Ne. 

Trichloracetanilide, CCl;.CO.NHPh, when treated with phosphorus 
pentachloride does not yield a base; but monochloracetanilide, 
CCIH,.CO.NHPh, forms a crystalline hydrochloride, which is deposited 
from hot alcohol in yellow needles. 
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Acetmethylanilide, MeCO.NMePh, also produces a hydrochloride 
under like conditions. 
Phosphorus pentachloride acts on ethylamine camphorate, 


CoH10,(NHEt),, 


forming a pale yellow liquid, which yields on distillation phosphorus 
oxychloride and a resinous mass containing a base, having the com- 
position C,H»N,O or C\yH»N,O. The base is an oily liquid (sp. gr. 
1:01 at 20°, b. p. 284—286°) insoluble in water. It forms crystalline 
addition-compounds with silver nitrate, with methyl iodide and with 
bromine. The hydrochloride crystallises in prisms or plates, which 
are soluble in alcohol, and it forms a platinochloride. W. C. W. 


Remarks on the Preceding Papers. By O. Wattacu (Ber., 31, 
522—524).—The author points out the relation between the bases of 
the oxalic series and some of the alkaloids, e.g., pyridine and piperi- 
dine. W. C. W. 


Thiocarbamides with Tertiary Radicles. By W. Rupnurr 
(Bull. Soc. Chim. [2], 33, 300).—Tertiary butylthiocarbamide, 
Me;0.NCS (m. p. 10°5°, b. p. 104°), is obtained by the action of mer- 
curic chloride on the compound CS(NH.C,H,).(S.NH;.C,H,) this 
vol., p. 546). It crystallises in large plates, having an aromatic 
odour. When treated with ammonia it yields the thiocarbamide, 
CS.(NH.CMe;).NH2, crystallising in prisms, and very soluble in 
alcohol; it melts at 165°. By the action of trimethylcarbinamine on 
the thiocarbimide, di-isobuty] thiocarbamide, CS(NH.CMe,)., is formed, 
which is also obtained by heating the compound 


CS(NH.C,H;)(S.NH;C,Hs), 


with alcohol. It is soluble in water, alcohol, and ether, and melts at 
162°. 

Tertiary amylthiocarbamide, CMe,Et.NCS.—The salt of the thio- 
carbamine, obtained by the action of carbon bisulphide on the amine 
CMe.Et.NH,, when treated with mercuric chloride, yields tertiary 
amyl thiocarbimide. It is a liquid boiling at 166°, and having a 
pleasant odour. L. T. O'S. 


Crystalline Form of Nitrosothymol, Lapachic Acid, and 
Cumic Acid. By R. Panzpianco (Gazzetta, 10, 78—82).— Nitrosothy- 
mol, CsH,Me(C;H;)(NO).OH.—This was prepared from the synthetic 
thymol obtained from cumic alcohol cumene, and from camphor 
cymene, thecompounds from the two sources being identical. The 
crystals are monoclinic a : b : ¢ = 1°9874: 1 : 0°8941, 7 = 94° 57' 20”. 
Observed forms 100, 010, 001, 101, 101,110; observed combinations 
100 010 with the cleavage plane 101, and the same with 110; 100 
010 101 101; the same with 001. Cleavage parallel to 101. Twin 
plane parallel to 100. Positive double refraction 2H,=86° 10’ for the 
red and 82° 20’ for the violet. The colour of the crystals is straw- 
yellow. 

Lapachic acid belongs to the monoclinic system. 
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07206 : 1 : 0°6492 ; 7 = 97° 9’. Observed forms 100, 001, 101, 101, 
110, 130, 150, 133, 133, hk 3h 1. Observed combinations 100 001 101 
101 150, the same with 110 130 133 183. Cleavage takes place 
easily parallel to 100. The twin plane is parallel to 100. 
Cumic Isopropylbenzoic Acid, CO,Hy(CH,.CH,Me).COOH. — The 
crystals belong to the triclinic system a: b : c=2'07825:1: 1'34669 :— 
C 73° 21’ E 103° 13’ 
B 75° 8 0 100° 50’ 
1 72° 56’ c 103° 44’ 30” 
Observed forms 100, 001, 010, 110, 101, 470, 201. Observed com- 
binations 100 001110 110 470, the same with 010 and with 010 201. 
Cleavage plane parallel to 100 imperfect. The crystals are colourless, 
and usually have the form 100 greatly developed. C. E. G. 


Nitration of Paranitrobenzoic Acid. By H. Hijsner and A. 
Srromeyver (Ber., 13, 461—462).— Paraorthodinitrobenzoic acid, 
described by Tiemann and Judson (Ber., 3, 232), and by Griess (ibid., 
7, 1223), can also be obtained by saturating a mixture of fuming 
nitric and sulphuric acids with paranitrobenzoic acid. The solution 
is warmed on a water-bath and afterwards heated at 170° for 12 
hours, the unchanged paranitrobenzoic acid is precipitated by diluting 
the mixture with water. Soda is added to the filtrate until a fourth 
of the acid present is neutralised ; the liquid is evaporated to dryness, 
and the residue extracted with alcohol. From the alcoholic solution 
barium nitrobenzoate is prepared, from which the lead salt and the 
free acid can be derived. W. C. W. 


y-Sulphoisophthalic Acid and the Corresponding y-Hydroxy- 
isophthalic Acid. By K. Heine (Ber., 13, 491—497).—y-Sulpho- 
isophthalie acid, CsH;(SO;H)(COOH)(COOH) = [1: 3: 5], prepared 
by heating a mixture of sulphuric anhydride and isophthalic acid, and 
purified by conversion into its barium and lead salts, is a thick un- 
erystallisable syrup. It forms three potassium salts ; the normal salt, 
C;H;K;SO,, crystallises in needles, which are very soluble in water. 
A solution of this substance in hot hydrochloric acid deposits beautiful 
needles of the mono-potassium salt, C;H;KSO, + 3H,0, on cooling. 
The crystals are insoluble in alcohol and ether ; they dissolve freely in 
hot and sparingly in cold water. C,H,K,SO, crystallises in long 
prisms. The salts of y-sulphoisophthalic acid, with the exception of 
lead sulphoisophthalate, are soluble in water. 

Trimesic acid appears to be produced by fusing together y-potassium 
formate and y-sulphoisophthalate. 

y-Hydroayisophthalic acid, CsH;(0H)(COOH)(COOH) = [1: 3: 5], 
is formed by fusing the mono-potassium y-sulphoisophthalate with 
10 times its weight of potash for five minutes. By dissolving the 
product in water and acidifying the solution with hydrochloric acid, 
the new acid is obtained as a colourless crystalline deposit, which 
melts at 285°, and begins to sublime at the same temperature. If the 
fusion is carried on too long, «-hydroxyphthalic acid is produced. 

The y-acid contains 2 mols. of water of crystallisation which are 
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expelled at 100°. It forms three series of salts: CsH,AgO; is de- 
posited in slender needles when silver nitrate is added to a hot aqueous 
solution of the acid: C,H,Ag.O; is thrown down as an insoluble crys- 
talline precipitate, when silver nitrate is added to the corresponding 
ammonium salt. Calcium chloride does not produce a precipitate in 
neutral solutions of the acid, but on addition of ammonia, (C,H;0;).Ca, 
separates out. Barium chloride yields an immediate precipitate with 
the alkaline solution, and when added to a hot neutral solution a white 
salt is formed, which is deposited in needle-shaped crystals from the 
liquid on cooling. Lead nitrate produces a white precipitate in neutral 
solutions. 

Diethyl y-hydroxyisophthalate, C;H,(O0H)(COOEt),, erystallises in 
monoclinic prisms, which melt at 103°; the dimethyl salt forms 
needle-shaped crystals (m. p. 159—160°). The following table 
exhibits the points of difference between the three isomeric hydroxy- 


isophthalic acids :— 


B. 


Water of crystallisation | None 1 molecule......, 2 molecules 
“ 942° 
Anhydrous, 243 284—285° 


Melting point 


Solubility in hot water . 
Aqueous solution...... 
Ferric chloride........ 


Above 300° .. { 


Freely ........ 
Non-fluorescent . 
Red coloration .. 


Air dried, 239°.. | 


Freely .. 


Fluorescent ....} 


Red coloration .. 


-.../ Sparingly 


Non-fluorescent 
No change 


| Sparingly soluble 


Neutral barium salt....} Very soluble....| Insoluble 
Melting point 103° 


Diethy] salt Melting point 52° — 


w. ©. W. 


Acetobenzoic Anhydride. By W. H. Greene (Bull. Soc. Chim. 
[2], 33, 424—426).—On repeating the experiments of Loir (this 
vol., 31) on the action of hydrochloric acid and chlorine on acetoben- 
zoic anhydride, the author finds that it behaves in a precisely similar 
manner, whether the anhydride is prepared from acetic chloride and 
sodium benzoate or from benzoic chloride and sodium acetate. By 
treating the anhydride with hydrochloric acid at a temperature below 
100° the liquid solidifies ; between 55° and 60°, acetic chloride distils 
over, the distillate which comes over below 120° contains acetic 
chloride and acetic acid, and by heating the residue more strongly, 
and increasing the current of hydrochloric acid, a small quantity of 
benzoic chloride distils over, and it is also found in the residue. 

By passing hydrochloric acid into acetobenzoic anhydride in the 
cold, the liquid solidifies, and consists of acetic chloride, acetic acid, 
benzoic chloride, and benzoic acid. With chlorine, acetobenzoic anby- 
dride, prepared by either method, gave the same products of decompo- 
sition, namely, acetic chloride, monochloracetic acid, benzoic chloride, 
and monochlorobenzoic acid. If the reaction takes place between 140' 
and 155° the two first bodies are the principal products. There is 
some difficulty in separating the chloracetic acid and benzoic chloride, 
owing to the boiling points being nearly the same. These results 
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prove the identity of the so-called acetylbenzoic anhydride, and the 
benzoylacetic anhydride of Loir. L. T. O’S. 


Digallic Acid. By H. Scurrr (Ber., 13, 454—457).—-In replying 
to Freda’s criticisms (Gazzetta, 9, 327, and Ber., 12, 1576), the author 
points out that when sulphuretted hydrogen is passed through a hot 
solution of natural or artificial digallic acid, decomposition may take 
place in two different ways, viz.. that either the digallic acid is simply 
converted into gallic acid or sulphur separates out and another acid is 
formed in addition to the gallic acid. 

Artificial digallic acid is more easily decomposed by sulphuretted 
hydrogen, than tannin containing 3 per cent. of glucose. 

Hot alcoholic or aqueous solutions of gallic acid can dissolve small 
quantities of arsenic sulphide. No change occurs when the liquid is 


boiled. W. C. W. 


Chemical Constituents of Stereocaulon Vesuvianum. By 
E. Paternd (Gazzetta, 10, 157).—The author states that by exhausting 
this lichen with ether he obtained a colourless crystalline compound, 
which after purification by crystallising it from chloroform, appeared 
to be identical with atranoric acid, C,,H,,Os, from lecanora utra. 
Coppola (this vol., 382), found nothing but succinic acid, and although 
it is possible that this acid may be present as some salt insoluble in 
ether, the fact remains that Coppola missed the principal constituent 
of the lichen. C. E. G. 


Homofluorescein, a new Colouring Matter from Orcinol. 
By H. Scuwarz (Ber., 13, 543—568).—Sodium homojfluorescein, pre- 
pared by gently boiling 10 grams of orcinol dissolved in 20 c.c. of a 
saturated solution of common salt, with 8 grams of chloroform, and 
80 c.c. of a 10 per cent. solution of soda. The liquid soon acquires a 
red colour, and after boiling for 10 minutes begins to deposit red 
needle-shaped crystals. A second crop of crystals can be obtained 
by boiling the mother-liquor with chloroform and soda. 

The aqueous or alcoholic solution of the salt has a reddish-yellow 
colour. 1 mgrm. imparts a pale yellow colour, and a green fluorescence 
toa liter of water. The silver salt is thrown down as a dark red 
precipitate when silver nitrate is added to a solution of sodium homo- 
fluorescein. 

When a concentrated aqueous solution of the sodium compound is 
boiled with 150 parts of glacial acetic acid, dark red crystals having a 
green metallic lustre are deposited, which, when heated at 100°, lose 
32 per cent. of acetic acid and leave pure homofluorescein, C.;H,,O;. 
This compound dissolves sparingly in water, alcohol, and cold acetic 
acid, and it combines with the alkalis and alkaline earths to form 
fluorescent solutions, which deposit red needle-shaped crystals on 
evaporation. The ammonium salt is very unstable, splitting up at the 
ordinary temperature into ammonia and homofluorescein. The barium 
salt, C.;H,.BaO; + 3H,O, crystallises in brownish-red needles or scales 
which exhibit a golden lustre. 

The salts of the heavy metals are insoluble in water. 
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The fluorescence of homofluorescein is destroyed by reduction with 
sodium amalgam, and also by oxidation with potassium permanga. 
nate or dichromate. 

Tetra- and hexa-bromohomoeosin are produced by adding the calculated 
amount of bromine mixed with hot acetic acid to a boiling solution of 
sodium homofluorescein in alcohol or glacial acetic acid. The alco- 
holic solution of these compounds has a cherry-red colcur and a pale 
yellow fluorescence. Tetrabromohomoeosin, C,;H,,Br,O;, forms a pale 
red crystalline sodium salt, C.;H,;;NaBr,O; + 4H,O. 

On adding a solution of iodine in potassium iodide to an aqueous 
solution of sodium-homofluorescein, a black precipitate is deposited, 
which turns red when heated. It consists of tri-iodohomoeosin, 
C.3H,31;0;. The sodiwm salt is a red crystalline body, dissolving in 
alcohol or water, forming a cherry-red liquid which is not fluorescent. 
With acetic anhydride, homofluorescein yields a resinous compound 
having the composition, C.;H.,Ac,O; + 2H,O or C.;H;,0; + 2C,H,Os. 
On addition of water to the alcoholic solution of this substance, a 
brown syrup separates out, which solidifies, forming brownish-yellow 
crystalline plates. 

Warm nitric acid (sp. gr. 1°4) dissolves sodium homofluorescein, but 
the liquid rapidly deposits hexanitromonoxyhomofluorescein nitrate, 


CzsHi2(NO2)O¢.HNO;, 


as a yellowish-red crystalline powder, which explodes without melting 

at 180°. The nitrate is soluble in alcohol, but is decomposed by water 

into hexanitrohomofluorescein and nitric acid. The nitro product is 

less soluble in nitric acid than in water, and it may be obtained in 

golden-coloured rhombic plates having the composition— 
CxsHi2(NO2)sO.H20, 


by adding dilute nitric acid to the hot aqueous solution. The sodium 
salt, C.3H,,(NO.).NaOg, and the silver salt, C23H:(NO2).-AgOs., crys- 
tallise in glistening red plates. 

Diammonium pentanitrodiazoamidomonoryhomofluorescein is deposited 
in red or yellow crystalline plates when a solution of the preceding 
nitro-product in boiling ammonia is acidified with acetic acid. From 
this compound the ¢tri- and the di-potassium salts, C2,3H,,K3N,O15 and 
CxsH2K2N.Oi6, were prepared : the former resembles potassium picrate 
in appearance, the latter forms pale yellow crystals. 

Hexamidooxyfluorescein hydrochloride, Co3H12(NH,)s0, + HCl + H;0, 
prepared by the reduction of the nitro-compound with tin and hydro- 
chloric acid, forms transparent colourless crystals, which readily lose 
hydrochloric acid and acquire a brown colour. If the reduction 
is carried on in an alkaline solution an intense purple colour is pro- 
duced. 

When treated with a warm aqueous solution of potassium cyanide 
the hexnitromonoxyhomofluorescein yields hexanitrohomofluorescein- 


cyamic acid. W. C. W. 


Xylene Derivatives. By R. Nierzxi (Ber., 18, 470—473).-- 
Amidoazoxylene, prepared by treating xylidine with nitrous acid, crys- 
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tallises in orange-coloured plates (m. p. 115°); it dissolves in alco- 
hol and ether, forming dark yellow solutions which are changed to 
carmine colour by the addition of an acid in excess. The hydrochlo- 
ride forms red needles, soluble in alcohol. It is decomposed by water. 
On reduction with zinc and hydrochloric acid, paraxylenediamine is 
produced together with xylidine. The crude product is made alkaline 
and extracted with ether, and that portion of the residue (remaining 
after evaporating off the ether) which boils at 270—300° is recrystal- 
lised from hot benzene. In this way paraxylenediamine is obtained 
in colourless needles (m. p. 150°), soluble in alcohol and in hot water. 
The salts of this base are very soluble. 

Xyloquinone, CsH,O2, formed by the oxidation of xylenediamine or 
xylidene melts at 125°, and sublimes even at the ordinary temperature, 
producing golden-yellow needles. It bears a strong resemblance to 
its lower homologues, and is perhaps identical with the metaphloron of 
Rommier and Bonilhon (Compt. rend., 55, 214). 

Xyloquinol, prepared by treating xyloquinone with warm sul- 
phurous acid solution, is deposited from a hot aqueous solution in 
silvery plates (m. p. 212°). Itis converted into the quinune by oxida- 
tion. Xyloquinone combines with hydrochloric acid, forming mono- 
chloroxyloquinol. W. C. W. 


Constitution of Rosaniline Salts. By A. Rosenstigat (Bull. 
Soc. Chim. [2], 33, 342—349 and 426—435).—E. and O. Fischer 
(Annalen, 194, 285) have shown that paraleucaniline is the triamido- 
derivative of diphenylmethane, the amido-groups being equally divided 
among the phenyl-groups, and moreover pararosaniline bears the same 
relation to paraleucaniline that triphenylcarbinol does to triphenyl- 


methane. 


Triphenylmethane. Triphenylearbinol. 


H.CPh; OH.CPh; 


Paraleucaniline. Pararosaniline. 


H.C(C,Hy.NH2); OH.C(C,H,.NH.); 


In discussing the constitution of the salts of rosaniline, they show 
that the base loses the elements of water when it combines with an 
acid, and this separation of water they conclude is accompanied by a 
rearrangement of the atoms. The formula they give for the combined 
base may be either— 

C.H, 


(C.H,.NH,),C | C,H;.NH, or (CsHy.NH,),0¢ |. 
\NH 
Of these they prefer the latter, since the former formula would make 
rosaniline to be a derivative of the hydrocarbon, Ph,C : C,H,, which 
does not exist. There is therefore one formula for the uncombined 
base, and another for the combined, and according to the formula, 
CisH,;N;, for pararosaniline, it contains two atoms of hydrogen less 
than paraleucaniline, whereas in reality it contains the same number 
of hydrogen atoms, and differs by an atom of oxygen. In the forma- 
tion of the salts from the base, C;,H,;N3, E. and O. Fischer (Ber., 12, 
VOL. XXXVIII. 2r 
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2351) assume that one atom of nitrogen becomes pentatomic, the 
C.H, 
hydrochloride being (C.H,.NH,).0¢ ae 
NH.Cl 
Starting with pararosaniline hydrochloride having the above for- 
mula, the formation of paraleucaniline, the diazo-derivative and the base 
from it are all attended with a rearrangement of the aromatic group, 
the double linking of the nitrogen atom being in each case broken, 
C,H, 
and an amido-group formed. If (C.H,.NH.).C& | , is the con- 
NH, 
C,H 
stitution of pararosaniline hydrochloride, then (C.H,.NH,).CC | 
NH..OH 
would be the base, and it is no longer a tertiary alcohol, but if the 
base is a carbinol, (C;Hy:NH.),C(OH).C;H,.NH., then the chloride 
should be represented thus: (C,Hy.NH,).CC1.C;H,.NH),, as the haloid 
ether of a tertiary amido-alcohol. The reactions can, by the above 
formula, be explained without any alteration in the grouping of the 
atoms. 
The formation of (1) paraleucaniline, (2) the diazo-derivatives, and 
(3) the base from the hydrochloride, may be represented as fol- 


lows :— 


(1) (C.H,.NH;),CCl + H, = (C,H,.NH:),CH + HCI. 
(2) (C,H,.NH,);CCl + 3HNO, + 2HCl = (C,H,.N.Cl),C.OH + 5H.0. 
(3) (C,H,.NH;);CCl + NaHO = (C,H,.NH.),C.OH + NaCl. 


That the substitution of the alcoholic OH group by chlorine, and 
vice versd, is not a new function of these bodies, is seen by the forma- 
tion of methyl chloride and benzyl chloride, and notably tripheny]- 
chloromethane, which is so unstable as to be decomposed by the 
moisture in the atmosphere; it is also readily reduced by hydrogen. 
The question of the group, (CsH,.NH,);,C, playing the part of an 
electropositive element, only needs reference to the reaction of nitro- 
form with potash, forming (NO,);C.K, in which the nitro-group 
(NO;)3C plays the part of an electronegative element ; such being the 
case, it is not impossible that the amido-group, (C,;H,.NH:)3C, should 
play the part of an electropositive element. 

Leucaniline forms a series of triacid salts, each of the groups 
(C.Hy.NH.) acting as a primary amine, and uniting with one molecule 
of a monobasic acid, paraleucaniline hydrochloride being— 


(C.H,.NH,Cl),CH. 


Pararosaniline ought to form two series of salts, the monacid salts 
and the series corresponding with the chloride (C,;H,.NH;C1);CCl. 
This is in accordance with fact and with the views of Hofmann, although 
he considered the polyacid salts as triacid, based on his analyses, 
which were only approximative owing to the instability of the salts, 
and on his idea that rosaniline was a triamine. Pararosaniline there- 
fore as a carbinol forms two series of salts, (1) ethers of a tertiary, 


———— 
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aromatic amido-alcohol, and (2) salts of the ether, which is a triacid 
amine. 

In explaining the constitution of malachite-green, E. and O. Fischer 
have again resorted to the double linking of the nitrogen atom when 
the base is combined. At first they proposed for the combined base 
Me.N. C,H, C,H, 
the formula, eg cd dn , on the assumption that formy] itle- 
Ph Me 
hyde was formed when the Ks base is oxidised, this being denied by 

Ph C Hy 
Sod | 
Doebner: they suggest the formula, MeN. C.H,Z \w ¢CH, , which 
NCH, 
is derived from the carbinol, PhC(OH)(C,Hy.NMe,)., by the hydroxy] 
uniting with an atom of hydrogen of one of the methyl groups leav- 
ing the unsaturated link of the carbon of the methane to unite with 
the nitrogen (which becomes pentavalent) of the group C,H,.NMe. 
thus formed. When this base unites with an acid, the hydrogen of 
the acid unites with the group CH,, forming methyl, and the acid 
radicle saturates the vacant nitrogen link, the hydrochloride being 
Ph C,H, 

Se cZ | . A body having such a formula belongs to 
MeN.C.H,“  \NMe.C1 
the class of quarternary ammonium compounds, in which the chlorine 
is only replaced by OH with great difficulty. In this case, however, 
the change i is easily effected. To meet this objection, E. and O. Fischer 
assume that since the nitrogen is united to triphenylcarbinol, it has 
special properties, and that the reaction takes place in two stages, the 

eos 

ammonium hydroxide, :C < f | , which readily undergoes molecular 
NMe,. OH 
change, the double link breaking up, and the result being the carbinol 
: C(OH).C,Hy.N Mee. 

Starting with that formula for malachite-green, the author explains 
the above reactions on the same principle as he does the constitution 
of the pararosaniline salts, namely, by considering the salts as ethers 
of the carbinol. Thus malachite- i 


PhCCI(C,H,.NMe,)>. 


By so doing, the formation of a hypothetical base is not necessary, 
and the nitrogen in the salts derived from both bases has the same 
properties, which is not the case according to the views of E. and O. 
Fischer, in the one case nitrogen being trivalent, and in the other 
pentavalent. 

Regarding E. and O. Fischer's views on the identity of the violet 
from “methylaniline and Hofmann’s violet, the author does not con- 
sider the evidence in support of them conclusive, but maintains rather 
that the violet from methylaniline would be— 


PhMeN.CC1(C.Hy.NMe.)., 
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whilst Hofmann’s violet from pararosaniline would be— 
MeHN.C,H,.CCl(C;Hy.N Mey)». 
To establish their identity, a molecular change would be necessary. 


Discussing the theory of the double linking of the atoms and its 
bearing on the colour of bodies, the author maintains that the views 
of Graebe and Liebermann (Ber., 1, 106, 1868) have not been con- 
firmed, for. since the constitution of anthracene is fully established, 
the cause of the coloration of the anthraquinones cannot be due to 
double linking. Again, there are nitroform, the nitroanilines, and the 


nitrophenols, colouring matters which have no double linking. 
L. T. O'S. 


Conversion of Azoxybenzene into Oxyazobenzene. By O. 
Wattiacn and L. Bewu (Ber., 13, 525—527).—When water is added 
to a solution of azoxybenzene in warm sulphuric acid, unaltered 
azoxybenzene and an isomeride are precipitated. The new compound 
crystallises in red pyramids, which have a metallic lustre, and appears 
to be identical with the oxyazobenzene of Griess (Ber., 3, 233). The 
formation of this substance is probably due to the following reac- 
tions :— 

(PhN).O + H,SO, = PhOH + PhN:N.SO,;H + O 
PhOH + PhN:N.SO,;H = PhN:N.C,Hy.OH + H,SO,. 
ww. C. W. 

Nitration of Salicylanilide. By C. Menscuine (Ber., 13, 462— 
463).—a-Nitrosalicylanilide (m. p. 224°) produced by the action of 
nitric acid on salicylanilide, is converted into a-metanitrosalicylic acid 
by treatment with alkalis. 

Salicylorthonitranilide, CsH4(NO,).NH.CO.C;H,.0H, obtained by the 
action of phosphorous chloride on a mixture of orthonitraniline and 
salicylic acid, crystallises in yellow plates, which dissolve freely in 
benzene, but are only sparingly soluble in petroleum and in alcohol. 

Nascent hydrogen converts salicylorthonitranilide into an anhydro- 


compound, CHS ‘C.C,H,.OH, which forms colourless needle- 
A? 


shaped crystals (m. p. 222°5°), readily soluble in ether and alcohol. 
This substance combines with acids forming colourless salts. 


ww. ©. Ww. 


Thiamides. By O. Wattacu (Ber., 13, 527—530).—The sodium 
compounds of the dsothiamides, SR”.R.C: NR’ are easily obtained in 
colourless glistening crystalline plates by adding ether to a mixture of 
a concentrated alcoholic solution of the thiamide (1 mol.) with a 
freshly prepared concentrated alcoholic solution of sodium (1 atom). 
The sodium compounds dissolve freely in water. When carbonic 
anhydride is passed through the aqueous solution, the thiamide is 
deposited in a state of purity. 

Sodium thiacetanilide exhibits the following reactions. It produces 
with silver nitrate a black, with lead acetate a white precipitate, which 
turns black on boiling, with copper sulphate a yellowish-green, with 
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mercuric chloride a white precipitate, which changes to yellow when 
boiled, with mercurous nitrate dark brown, ferric chloride white, and 
with cobalt nitrate a greenish-white precipitate. 

Methylisothiacetanilide, SMe.MeC: NPh, prepared by the action of 
methyl] iodide and sodium on thiacetanilide, boils at 244—246°. Thi- 
acetmethylanilide, SMe.CNMePh, from acetmonomethylanilide, crystal- 
lises in colourless monoclinic plates soluble in ether, chloroform, and 
alcohol. This compound melts at 58—59°, and boils at 290°. The 
two isomerides, thiacetorthotoluidide and thiacetparatoluidide, melt at 
67° and 130° respectively. 

The isothiamides combine with the iodides of alcoholic radicles at 
the ordinary temperature, forming a crystalline mass. 

W. C. W. 


Orthochlorobenzparatoluide and its Derivatives. By H. 
Scorers (Ber., 13, 465—468).--By the action of orthochlorobenzoic 
chloride on paratoluidine, colouriess crystals of orthochlorobenzpara- 
toluide are obtained. This compound melts at 131°, dissolves freely in 
alcohol, and yields several nitro-products. 

Orthochlorobenzmetanitroparatoluide prepared by dropping the pre- 
ceding compound into a mixture of 1 part of fuming and 3 parts of 
concentrated nitric acid, forms yellowish-green crystals (m. p. 139°) 
soluble in glacial acetic acid. It yields metanitrotoluidine oa decom- 
position with alcoholic potash. 

Dinitro-orthochlorobenzparatoluide, obtained by treating the mono- 
nitro-derivative with hot fuming nitric acid, forms colourless silky 
crystals (m. p. 228°), soluble in chloroform and in glacial acetic acid. 

The trinitro-product, C,,4H,N,O;Cl (m. p. 239°) is prepared by heat- 
ing a solution of orthochlorobenzparatoluide in fuming nitric acid, 
and resembles the preceding compound. 

Orthochlorobenzamidoparatoluide (m. p. 153°) is formed by the reduc- 
tion of the mononitro-derivative by tin and glacial acetic acid saturated 
with gaseous hydrochloric acid. When an aqueous solution of hydro- 
chlorie acid is used, chlorobenzoic acid and diamidotoluene are pro- 
duced. The amido-compound is soluble in alcohol. 

By the action of benzoic chloride on the preceding substance, colour- 
less needles (m. p. 178°) are obtained, which have the composition, 
C,H;Me.NHCOPhNHCO.C,H,Cl. This base yields on distillation 


Lo andr 
anhydro-orthochlorobenzmetamidoparatoluide, CQHsMe.N:C(NH).C,H,Cl. 
W. C. W. 


Action of Alcohols and Phenols on Acid Imide Chlorides, 
By O. Watiaca and A. Lizsmann (Ber., 13, 506—511).—If oxame- 
thane chloride, COOEt.CC1,.N H,, is covered with an equivalent quantity 
of benzyl alcohol, it dissolves in the alcohol, and a sudden evolution of 
ethyl chloride and hydrochloric acid takes place. The mixture on 
cooling deposits white needle-shaped crystals (m. p. 135°), which 
have the composition NH,.CO.COO.CH,Ph. 

Oxamethane chloride yields similar compounds with isobutalde- 
hyde, fermentation amy] alcohol and anhydrous phenyl, viz. :— 


NH;.CO.COO.C,Hy (m. p. 90°), NH,CO.COO.C;H: (m. p. 93°), 
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and NH..CO.COOPh (m. p. 132°). The first of these three compounds 
is also produced by saponifying isobutyl oxalate with ammonia. 

By heating together phenol and benzanilidimide chloride, a green 
syrupy liquid is obtained, which solidifies in a few days to a yellow 
mass (m. p. above 260°) insoluble in ether, chloroform, and benzene. 
On exposure to moist air, it rapidly decomposes into phenol, phenyl 
benzoate, benzenyldiphenylamidine hydrochloride, and aniline hydro- 
chloride. If the syrupy liquid is protected from the influence of 
moisture by immersion in anhydrous ether, it is found to have the 
composition OPh.PhC : NPhHCI. 

Its decomposition is represented by the following equations :— 


OPh.PhC : NPhHCl + H.O = Ph.COOPh + NH.PhHCl 
OPh.PhC: NPh + NH,PhHCl = NHPh.PhC : NPhHC!I + PhOH. 
W. C. W. 


Synthesis of Phosphenyl Sulphochloride. By H. Koéater 
(Ber., 13, 463—464).—Phospheny] sulphochloride can easily be pre- 
pared by allowing sulphur chloride to drop slowly into a flask (fitted 
with an upright condenser) containing phosphenyl chloride, 3PhPC), 
+ 8,Cl, = 2PhPClS + PhPCl. 

When the reaction is complete, the flask is cooled down in a freez- 
ing mixture, which causes phosphenyl tetrachloride to crystallise out. 
The liquid portion of the product is shaken up with water, dried, and 
rectified ; the phosphenyl sulphochloride boils at 270°. 

W. C. W: 


Action of Bromine on Diphenylmethane. By C. Frieper. and 
M. Batsoun (Bull. Soc. Chim. [2], 33, 337—342).—Diphenylmethane, 
prepared by the action of benzoic chloride on benzene in presence of 
aluminium chloride, when treated with 2 mols. of bromine, yields 
diphenyldibromomethane, CBr,Ph2, a brown liquid which solidifies on 
standing. It is decomposed by repeated distillation or by continued 
heating, being converted into a crystalline solid (m. p. 214°) contain- 
ing 4 per cent. of bromine, which is obtained in orthorhombic plates 
when heated at 150° with alcohol under pressure. It consists of 
impure tetraphenylethylene, Ph,C : CPh,, from which the pure sub- 
stance may be obtained by treating the solution of it in toluene with 
sodium for some time. 

When heated with water at 150° for some time, diphenyldibromo- 
methane is in great part converted into benzophenone. 

Diphenylmonobromomethane, CHBrPh,. (m. p. 45°).—By the action 
of 1 mol. bromine on 1 mol. diphenylmethane, a brown liquid is 
obtaiued, from which crystals of the monobromo-compound separate 
on cooling ; ; it is very soluble in benzene. By the action of alcoholic 
potash, the bromo-compound is converted in the ethy! ether of di- 
phenylearbinol, CHPh,.OEt, an oily liquid boiling at 288°. Linne- 
mann (Annalen, 133, 17) obtained the same body by the action of 
sulphuric acid on a mixture of benzhydrol (diphenylcarbinol) and 
alcohol, and describes it as a liquid boiling at 183°, and turning green 
when exposed to the light ; that prepared by the authors is not affected 
by sunlight. The same ether is obtained by the continued boiling of 
the bromo-compound with alcohol. 
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The amy] ether is obtained by the action of amyl alcohol and potash 
on diphenylmonobromomethane. It is an oily colourless liquid 
(b. p. 310°). r 

Diphenylmethylacetate, CHPh,.OAc, is obtained as a liquid (b. p. 
310°) by treating the bromo-compound with potassium acetate. The 
continued action of alcoholic potash on the acetate converts it into 
diphenylecarbinol, CHPh,.OH (m. p. 65°). 

When heated with water at 150° for some time, diphenylmonobromo- 
methane yields diphenylcarbinol and the corresponding ether. The 
latter is sparingly soluble in alcohol, from which it crystallises in 
small prisms. It melts at 110° (Linneman, 118°), and on cooling 
remains liquid at temperatures much below its melting point; it finally 
solidifies to an opaque crystalline mass, which melts at the original 
temperature. The ether crystallisesin anorthic prisms from its solution 
in a mixture of alcohol and benzene. 

Diphenylearbinol is obtained in fine needles by adding water to the 
mother-liquors of the ether. 

Diphenylmonobromomethane is gradually converted into the car- 
binol by contact with water at the ordinary temperature. 

L. T. O'S. 


A New Colouring Matter. By W. v. Mitter (Ber., 13, 542—543). 
—‘ Biebrich Scarlet’ isa mixture of ‘“‘ mandarine yellow” with several 
red colouring matters, two of which proved to be the di- and tti- 


sulphonic acids of the compound PhN : N.C,Hy.N : N.C,H-.OH. 
W. C. W. 


Levorotary Terebenthene from French Turpentine Oil. By 
F. Fravirzxy (Buli. Soc. Chim. [2], 33, 296).—This terebenthene 
yields hydrate of terebenthene not only when treated with nitric acid, 
but also with sulphuric or hydrochloric acid. The reaction takes place 
more quickly when hydrochloric acid is used than with either of the 
other acids. By treating levorotary terebenthene with alcohol and 
sulphuric acid (sp. gr. 164), the rotary power disappears, and a sub- 


stance boiling at 175° is obtained, probably an isomeride. 
L. T. O’S. 

Adipic Acid from Camphor. By J. Kacuier (Ber., 13, 487—488). 
—Camphor yields on oxidation with chromic or nitric acid, cam- 
phoronice acid, C,H,.0;, hydro-oxycamphoronic acid, C,,H,,0,, and some 
syrupy acids which were not investigated. This confirms the accuracy 
of the author’s former experiments (Annalen, 200, 340), but does not 
agree with Ballo’s observation (Ber., 12, 1597, and this vol., p. 50) 
that adipic acid is formed when camphor is oxidised with chromic 
acid. Ww. Ge We 

Resin from Rosewood. By A. Terrem and A. Wotrr (Bull. 
Soc. Chim. [2], 33, 435—436).—The resin obtained from rosewood 
has a brilliant black colour with a brown reflection, a vitreous fracture, 
and a balsamic odour; its sp. gr. at 15° is 12662, and it melts at 95°. 
It dissolves in all proportions in alcohol, but is less soluble in ether, 
chloroform, and carbon bisulphide, and is insoluble in water. 

Soda and potash dissolve the resin, forming brown-coloured solutions, 
from which it is again separated in brown flakes on adding an acid ; 
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on boiling the solution an odour resembling benzaldehyde and haw- 
thorn is evolved. Sulphuric acid also dissolves the resin with a blood- 
red colour; by adding water, the resin is precipitated without alter- 
ation. When treated with nitric acid, it yields an acid of an orange 
colour crystallising in needles. 

On distillation, white vapours are evolved at first, having an odour 
resembling those from gum benzoin, but containing no benzoic acid, 
then an essential oil passes over, and finally tarry matters. Its analysis 
corresponds with the formula C.,H.,0,; it forms salts with lead and 
barium. 

By extracting other coloured woods, such as amaranth wood, iron 
wood, ebony, &c., with alcohol, resins resembling that from rosewood are 
obtained, but not in so large a proportion; rosewood yields 35 per cent. 
of its weight of resin. L. T. O'S. 


Chlorophyll. By Prinesuein (Compt. rend., 90, 161—165).—By 
exposing a portion of vegetable tissue under the microscope to bright 
sunlight concentrated by means of a large lens, the author has been 
able to follow by direct observation the effects of light on chlorophyll, 
and on the protoplasmic contents of the living cell. In this manner 
he has proved the existence in chlorophyll of a colourless, crystallisable, 
oleaginous substance, hitherto unknown, which appears to have a 
direct relation with the assimilation of carbon by the green parts of 
plants. This substance, named hypochlorin, has not been isolated in 
a pure condition, but it has been shown to be the only carbon com- 
pound, in phanerogams at least, which cannot be formed without the 
aid of light. 

Researches on chlorophyll itself have fairly proved that this pigment 
is not decomposed in the act of carbon assimilation, and that it cannot 
be considered as the mother-substance of all or any of the carbon com- 
pounds found in plants. 

It is true that its decomposition in the isolated cell can be directly 
observed, but this decomposition is due to the action of oxygen, and is 
quite independent of absorption of carbonic anhydride, or even of the 
presence of this gas. 

The author’s micro-photochemical researches on the green cell show 
that respiration or inspiration of oxygen increases in a corresponding 
ratio with the intensity of the light, and that this absorption may 
become so great as to be positively injurious to the plant; the energy 
of oxidation becomes then greater than the energy of assimilation, the 
hypochlorin disappears, and the other combustible substances which 
together make up the contents of the cell, are rapidly oxidised and 
destroyed. But the chlorophyll by its power of luminous absorption 
counterbalances these two functions; it acts as a protective screen, 
absorbing the chemical rays and diminishing respiration, thereby - 
enabling the assimilation of carbon by the plant to keep pace with the 
oxidation of its carbon compounds. 

When the particles of chlorophyll are examined carefully under the 
microscope they are seen to be porous bodies, the solid portion of 
which, like a sponge, is impregnated throughout with an oil, in which 
the green pigment is dissolved, and which generally contains the 


ORGANIC CHEMISTRY. d61 


crystallisable substance termed hypochlorin. Protected by the 
coloured pigment, the hypochlorin, which appears to be the mother- 
substance of the carbohydrates, does not undergo rapid combustion, 
but either remains unaltered in the chlorophyll, or suffers only a regu- 
lated oxidation, such as may be properly said to be one of the life 
functions of the plant; in concentrated solar light, however, the 
hypochlorin is instantly destroyed before even the chlorophyll has 
had time to be attacked. 

The protective action of the chlorophyll is the new point which the 
author considers he has satisfactorily demonstrated. J. W. 


Analyses of Chlorophyll. By Rocatsxt (Compt. rend., 90, “ 
881—882).—Chlorophyll obtained by Fremieux’s method from Loliwm 
perenne gave the following results on analysis. The numbers in the 
second column are the results of an analysis of crystallised chlorophyll 
made by A. Gautier in 1879 :— 


Rogalski. Gautier. 
73°97 
9°80 
4°15 
x 10°33 
0) ee 1657 (Phosphates) on “= 


Alkaloids of Belladonna, Datura, Jusquiame, and Duboisia. 
By A. LapgensurG (Compt. rend., 90, 874—876).—Belladonna, as is 
well known, contains atropine and hyoscyamine; Datura stramonium 
contains hyoscyamine, and probably atropine; jusquiame contains 
hyoscyamine and another alkaloid, which gives a compound with gold 
chloride, fusing at 200°. Duboisia myoporoides contains hyoscyamine. 
Hyoscyamine crystallises in small needles, fusing at 108°5°. It is iso- 
meric with atropine, from which it is distinguished by forming a com- 
pound with gold chloride, which fuses at 159°, and has a brilliant 
lustre, whilst the corresponding atropine compound melts between 
135 and 137°, and has no lustre. When treated with baryta, it is 
easily transformed into tropine and tropic acid, products identical with 
those obtained from atropine, which, moreover, may be artificially re- 
produced by heating a mixture of tropine and tropic acid with hydro- 
chloric acid. Hyoscyamine, which comes into commerce as light 
atropine, affects the pupil of the eye in the same way as atropine. 


H. B. 


Composition of Diastase and Beet Mucilage. By C. Zvt- 
kowskt and G. Renner (Bied. Centr., 1879, 929).—Diastase was 
extracted from malt by glycerol, precipitated and washed with alcohol, 
redissolved and reprecipitated. A product soluble in water was ob- 
tained, having the following composition:—C, 47°57; H, 6°49; 
N, 3:16; O, 37°64; ash, 3°16 per cent., and a little sulphur. 

_ From beetroot has been extracted by similar means a body contain- 
ing 5 per cent. of nitrogen, and bearing a great resemblance to 
Scheibler’s “ frog spawn.” J. K. C. 
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Diastase. By J. Ksetpant (Dingl. polyt. J., 235, 379—387, and 
452—460).—This research comprises a considerable amount of experi- 
mental work undertaken by the author with a view of solving several 
questions which have arisen as to the active fermenting principle of 
malt, known as diastase. A normal solution of mait-extract was pre- 
pared. As to the influence which diastase is said to exercise on the 
production of sugar, the author in his investigations arrived at the 
following law. The proportion of the amount of diastase of two malt- 
extracts may be expressed by the reducing power which they effect, 
providing that both act on the same quantity of starch at the same 
temperature, during the same period of time, and that the reduction 
does not surpass 25—30. With regard to the influence of temperature 
on the yield of sugar, a series of trials was made, showing that at tem- 
peratures above 63° the fermenting power is weakened, whilst below 
63° it does not appear to be affected. It was further proved that by 
long-continued digestion the same yield can be obtained at all tem- 
peratures below 63° as that obtained at 63°, and that the action of 
diastase at all these temperatures is the same, inasmuch as the yield 
of sugar may reach the same proportions in each of these cases. 

Other questions of minor importance are considered in the original 
paper, such as the fermenting power of barley, the formation of diastase 
during the preparation of malt, the diminution of the fermenting 
power during the baking process, the influence of the concentration on 
the production of sugar, the influence of foreign ingredients on the 


yield of sugar, viz., sugar, dilute acids and alkalis, salts of the heavy 
metals, other salts, alkaloids, alcohol, &c. 

In conclusion, the author briefly refers to a substance called ptyalin, 
the diastase of saliva, which resembles the diastase of malt in several 


of its properties. D. B. 
Oxidation of Cholic Acid. By P. Larscutnorr (Bull. Soc. Chim. 
[2], 33, 297).—The formation of stearic and palmitic acids, &c., by 
the oxidation of cholic acid with potassium permanganate and sul- 
phuric acid (Tappeiner, this Journal, 36, 388), is due to impurities 
contained in the acid, which are not removed by washing with ether. 
The acid purified by means of its barium salt does not yield any fatty 
acids on oxidation. L. T. O'S. 


Albuminoids. By W. Kyop (Bied. Centr., 1879, 885-—887).— 
Assuming for albumin the formula CgoHioNieOx, for the purpose 
of comparison, the author obtains the compounds CgH,;Br3N120.,, 
CooHoBryN i202, and CeoHo5.sBr3.sNi20, by the action of bromine- 
water in the cold on albumin. Other brominated products obtained 
from horn, glue, feathers, &c., differ fromm albumin by one or more 
molecules of tyrosine, leucine, and water. J. K. C. 
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Digestibility and Nutrient Power of Caroba Beans. By H. 
WeiskE and others (Bied. Centr., 1880, 110—115).—The experiments 
were made with two Southdown Merino sheep. The food given con- 
sisted of wheat straw, caroba beans, peas, beans, sugar, and starch in 
various proportions, and the amount of each digested and the influence 
of the caroba beans on the absorption of the albumin of the other foods 
observed. In all cases the caroba beans had a depressing influence, so 
that the albuminoid matter was not so freely digested as when it was 
absent. Even when large quantities of albuminoid matter were given, 
such as linseed cake, there was a considerable depression. 


E. W. P. 


Quantitative Estimation of Digested Protein. By O. KeLiyer 
(Bied. Centr., 1880, 107—110).—Schulze has only determined the 
nitrogen in the biliary secretions which occurs in the feces of Herbi- 
vora fed on food poor in nitrogen. The author has, therefore, under- 
taken the estimation when the food was poor and rich in nitrogen. 
The following are a few of his results :— 

Digested. 
Nin biliary - — Dry fecal 
Daily food. secretion. Dry matter. Albumin. matter. 
Oat straw 0257 gr. 212 gr. P, 319 gr. 
Wheat straw 0°396 ,, 560 ,, q 318 ,, 
Ditto, + 400 gr. beans .. 0°660 ,, 651 ,, 315 ,, 
Ditto, + 800 gr. beans .. 1°007 ,, 838 ,, 2 359 ,, 


According to the above figures, the nitrogen which is contained in 
the feces is very variable, but appears to be directly proportional to 
the dry matter digested. When food poor in nitrogen is given, the 
percentage of nitrogen in the feces appears to increase. It has also 
been remarked that the outer surface of the feces of sheep when dry 
cracks and peels off in thin layers; this outer coating appears to contain 
a large quantity of mucous matter. EK. W. P. 


Absorption of Various Alimentary Materials in the Human 
Intestinal Canal. By M. Rusner (Zeits. f. Biologie, 15, 115—204). 
—The diet of the persons experimented on was carefully regulated, 
and the faces periodically collected and analysed. The difference 
between the amount of nitrogen, carbohydrates, &c., entering, and that 
leaving the system in the feces was thus determined ; this difference 
was regarded as affording a measure of the aliment absorbed in the 
intestinal canal. The following tables contain the more important 
numerical results. A lengthy discussion of these results will be found 
in the original. The quantities of food, &c., are stated in grams. 


University of dichizan 
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TasLe I.—Absorption of Fat. 

Fat in Fat in Percentage 

food. 

96:0 

- 191°2 

» and butter .... 350°5 

Rice and marrow .... 741 

118°5 

234°3 

Potatoes and butter .. 143°8 
Non-nitrogenous food 

with butter 157°8 

Cabbages and butter. . 88°0 

Maccaroni with gluten 73°4 

" with butter 72°2 

Carrots and butter .. 47:0 

Maize and butter .... 43°6 

160°0 

119°9 

951 

79°9 

and cheese .... 213°5 

138°6 

me - bles 133°6 

Animal food and butter 23°4 

20°7 


TaBxe II.—Absorption of Carbohydrates. 
Carbohydrates Carbohydrates Percentage 
Diet. in food, in feces. 
White bread 670 
391 
493 
Maccaroni 462 
Spatzel’ 558 
259 
Diet free from nitrogen 674 
Maccaroni with gluten 418 
563 
226 
221 
234 
718 
Black bread 659 
Cabbages 247 
Carrots 282 


1. Prepared by mixing meal, water, milk, and eggs to a stiff paste, 
passing through a wide sieve, and boiling with water. 

2 and 3. Fat supplied in form of bacon, eaten alternately with 
bread and with animal food. 4. Fat supplied in form of butter. 9. 
In form of butter and bacon. 


o2 tO ATID 


BOTTI EHWAAMAERUWOERO SIRES 


— 
SINISE OO RID OAD 


CANONESUENDE NA WoNnEe 
— 


+P) 


> 9 He Or OD G2 ATO BO HE Cr OD BD 


”? ” 


be 


” ”? 


DOS PIDADS OD eH HOROS 
RODONNDOWIIAANWOLOF 


> ode nM & ee D oO Om &e = © LL, 


oa 


PHYSIOLOGICAL CHEMISTRY. 565 


TaBLE III.—Absorption of Nitrogen. 
Nitrogen in Nitrogen in Percentage 
Diet. food. feces. loss. 

Animal food 48°8 
40°0 

22°8 

23°4 

241 

38°9 

12°9 

15°4 

19°4 

25°8 
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Leguminous vegetables 
Maccaroni with gluten 
Maccaroni 

Cabbages 

White bread 
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A similar table is given showing the difference between the ash in the 
food and in the feeces, but the author does not think that the results 
throw much light on the question of the absorption of mineral matter. 


M. M. P. M. 


Interchange of Material in the Animal Organism. By A. 
ApaMkKIEwicz (Bied. Centr., 1880, 103—105).—The fact that the 
animal organism can produce from ammonium salts the more complex 
constituents of urine has long been known. The author now shows 
that the quantity of sugar which is produced in urine by diabetic 
patients, and which is formed by the rapid degeneration of tissue, can 
be in great part diminished if not altogether caused to cease, by doses 
of ammonium salts. He considers that the sugar is produced from the 
albuminous matter, as more sugar is formed than can possibly be 
formed from the carbon contained in the food. Experiments prove 
that ammonia when administered does not appear in any form in the 
urine, and that the sugar also ceases to appear, therefore the conclu- 
sion is drawn that the ammonia and the sugar are employed in re- 
generating the destroyed tissues. After a time, however, the action 
of the ammonia diminishes ; this appears to be due to the presence of 
a third substance: concerning this point, further investigations are 


being made. m W. FP. 


Distribution of Copper in the Animal Kingdom. By G. 
Bizio (Gazzetta, 10, 149—157).—This is a claim of priority for his 
father, B. Bizio, as being one of the first workers in this field, and as 
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having made most extended investigations. The paper gives a very 
complete historical survey of the labours of the various chemists who 
have examined the subject from Sarzeau, who discovered copper in 
the blood of the bull in 1830, to Giunti whose researches were pub- 
lished in the Gazzetta in 1879 (this vol., p. 275). C. E. G. 


Chemistry of Vegetable Physiology and Agriculture. 


Light, Shade, and Soil studied in their Influence on the 
Growth of Forest Trees. By M. Gurnanp (Compt. rend., 90, 
144—146).—The experiments, which lasted during 17 years, were 
instituted with a view of ascertaining the periodic cubical increase in 
the wood of a forest of young fir trees extending over an area of 13°5 
hectares. The young trees, which were intermingled with leafy copse- 
wood, were reckoned as forest trees when they measured 0’6 metre in 
diameter, at a distance of 1°33 metre from the ground. 

First period of siz years: The coppice was from four to ten years 
old, and covered the ground imperfectly. There were 1,457 trees, 
the cubical contents of which were 1,424 cubic metres at the begin- 
ning, and 2,266 c.m. at the end of the period. The mean yearly in- 
crease was 140 c.m. of wood, or 71°5 c.m. of carbon, reckoning 51 per 
cent. of carbon for every 100 parts of wood. 

Second period of five years: The coppice was from 11 to 15 years 
old, and covered the ground completely. Allowing for wood cut 
down, there were 1,336 firs containing 1,700 c.m., which increased to 
2,207 cm. The mean annual increase was 101°4 ¢c.m. or 51°7 c.m. of 
carbon, instead of 71°5 c.m. as in the first period, notwithstanding that 
the actual bulk of wood (1,700 c.m. against 1,424 c.m.) was larger to 
start with. 

Third period of one year: During the winter a considerable clear- 
ance was made in the underwood, all the oblique or horizontal 
branches being suppressed, leaving only the vertical branches. The 
trees numbered 1,057 containing 998 c.m., which at the end of the 
year measured 1,096 cm. The increase was 98 c.m. or 50 c.m. of 
carbon. 

In the fourth period of three years, with 1,155 trees, the mean 
annual increase was 87 c.m. or 444 c.m. of carbon fixed; and in the 
fifth period of two years, when there were 1,348 trees, the yearly 
increase was only 47°5 c.m. or 24°2 c.m. of carbon. 

The conclusion drawn from these experiments is that the fixation of 
carbon by the forest tree diminishes in proportion as the shade pro- 
duced by the underwood becomes more intense, and that this diminu- 
tion is not prevented by the subsequent suppression of the lateral 
branches of the coppice. The experiments of Saussure have proved 
that the carbon or carbonic anhydride required by the plant is not 
derived from the soil, it is therefore useless to look in that quarter for 
a solution of the difficulty ; it is, on the contrary, much more probable 
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that a certain increase of carbonic anhydride in the atmosphere is 
beneficial to the life of the tree, and that this increase of carbonic 
anhydride results from the decomposition, under the influence of 
light, of the substances which form humus; if access of light to the 
soil is prevented by the presence of a leafy undergrowth, the humus- 
forming substances are not decomposed; carbonic anhydride is not 
produced, and the trees suffer in consequence, or at least do not 
flourish to the extent that they would do under opposite conditions. 
The author likens humus kept closely in shade to farm-yard manure 
which has been too deeply ploughed in; both are liable to remain 
almost inert for several years. J. W. 


Growth of Legumes. By R. Port (Landw. Versuchs.-Stat., 25, 
57—106).—For the following investigation, 50 sq. m. were sown with 
horse beans and the same amount with common vetch. Plants were 
collected at six different periods during their growth from all parts of 
each field, an average sample being taken. The plants were divided 
as follows:—The stem cut off close to the crown of the root was 
divided into three parts, except during the first period. In the first, 
fifth, and sixth periods the leaves were taken all together; in the 
other cases the leaves were divided into lower and upper. The flowers 
were examined separately, also the young pods; and in the last period, 
the seeds and husks were examined separately. 

Numerous tables of results giving the amount of woody fibre, fat, 
nitrogen-free and nitrogenous compounds, mineral constituents, and 
nitrogen are given, showing the state of the different parts of the plant 
at the six periods. 

For the horse-bean plant, the author finds that the plant continually 
increases in weight, most, just before beginning to ripen and least, just 
about the end of flowering. The formation of woody tissue has its 
relative and absolute maximum with the ripening of the fruit. Most 
woody tissue appears in the lower part of the stem. The fatty sub- 
stances are greatest at the end of the vegetation, but are relatively 
greatest during flowering time. The absolutely and relatively greatest 
quantity of nitrogen-free compounds appears before the ripening. 
The stems are relatively richer in nitrogen-free compounds than the 
leaves, and these are poorer than the flowers and the pods. The whole 
plant is richest in nitrogen-compounds during the flowering and is 
poorest before ripening. The upper parts of the plant are richer in 
nitrogen than the lower; the least nitrogen relatively is found in the 
lower part of the stem. With increased age, the leaves become de- 
cidedly poorer in nitrogen. Mineral constituents increased during the 
whole growth of the plant; the absorption was greatest during the 
flowering period, but the relatively greatest quantity was found during 
the first period. 

In the case of the vetch, the plants were collected at the end of five 
different periods. Tabular results are given, as in the case of the 
horse bean, and the author draws the following conclusions :—The 
plants increase in weight during the whole time. The greatest in- 
crease comes just before the ripening is completed, the least at the 
beginning of ripening. The increase in weight ceases first in the 
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lower leaves. The absolute maximum of the woody fibre formation 
occurs at the end of the flowering. The fat is found in greatest 
quantity after flowering, and is highest in the leaves. The absolutely 
greatest production of nitrogen-free compounds occurs after flowering, 
and generally less is found in the leaves than in the stem. Up to the 
end of flowering, the nitrogen increases, then decreases, again increases, 
and finally decreases; the maximum occurs when the fruit begins to 
ripen. The amount of nitrogen per cent. is least at the time when 
pods cease to grow, whilst it is greatest shortly after the end of flower- 
ing. Generally the lower part of the plant is poorer in nitrogen than 
the upper; the leaves contain more than the stem, and the seeds more 
than the leaves; but the older the leaves, the less they contain. The 
ripe plants are richest in ash (per cent.) ; the maximum absorption 
compared with the ‘growth takes place at the beginning of ripening. 
a. %. 
Formation of Fatty Matter and Ripening of the Olive. By 
A. Funaro (Gazzetta, 10, 82—85; also Landw. Versuchs.-Stat., 25, 52— 
56).—The author made careful analyses of the pulp and kernel of the 
olive and also of the leaves of the plant at intervals between the 25th 
of July and 25th of February, the results of which are given in three 
tables. The author finds, with De Luca and Roussille, that the forma- 
tion of the kernel precedes that of the pulp, and that as the weight of 
the olive and of the fatty matter it contains increases, the water slowly 
diminishes. Mannitol is found in small quantity in the fruit, but can- 
not be detected in the leaves until the greater part of the fatty matter 
has been formed in the fruit. From this it is inferred that the pre- 
sence of mannitol has no relation to the formation of the fatty matter, 
but rather that it is a product of the metamorphoses of the carbo- 
hydrates. Its presence in the olive is accounted for when we consider 
that it belongs to the same family of plants as the ash. 
C. E. G. 


Amount of Albuminoids in Potatoes. By F. Ho.perteiss 
(Bied. Centr., 1880, 120—122).—Analyses of 19 different sorts of pota- 
toes show that the amount of albuminoids (calculated by N x 6°25) 
is not dependent on the sp. gr. nor on the starch; the quantity varies 
from 6—11 per cent. of the dry matter, the mean being 2°34 per cent. 
of the original material. KE. W. P. 


Existence of Ammonia in Vegetables. By H. Peer (Compt. 
rend., 90, 876—879).—The leaves of the beetroot contain 0°0138, the 
root 0°029, and the seeds 0°192 per cent. of ammonia. Phosphoric acid 
is in each case present in the proportion required to form magnesium 
ammonium phosphate, whilst the magnesia is in slight excess. Wheat 
contains 0°16 per cent. of ammonia and 0°74 per cent. of phosphoric 
acid. The whole of the magnesium is probably in the form of magne- 
sium ammonium phosphate, whilst the excess of ammonia exists as 
double salts of ammonium and potassium. C. H. B. 


Lime in Plant-Life. By E. v. Raumer and C. Ketiermany 
(Landw. Versuchs.-Stat., 25, 25—38).—Stohmann has shown (Annalen, 
121) the necessity of lime for the development of plants, but its func- 
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tion has not been fully made out. Bohm has shown that lime is neces- 
sary, in the earliest stages of plant life, for the consumption of the 
non-ritrogenous reserve stuff ; he also concluded that lime was as neces- 
sary to the building up of plant structure as to the change of cartilage 
into bone. From the rapid absorption of lime by sprouting bulbs, and 
the simultaneous appearance of calcium oxalate, Kellermann supposed 
that lime might act on the solution of the starch by the formation of a 
ferment. The experiments on bean plants detailed in the paper were 
conducted by Raumer. Some of the plants were grown in acid-washed 
quartz-sand and fed with different solutions, both free from and con- 
taining calcium salt; others were grown in water and solutions with 
or without calcium salt; the plants produced were examined micro- 
scopically only. The results agree essentially with those of Bohm 
and others, and show specially that the function of the lime is closely 
connected with the consumption of carbohydrate; further, the amount 
of lime present in the seed is not sufficient for the use of the non-nitro- 
genous reserve stuff. Whether the lime acts in the dissolving and 
transport of the reserve starch, or in the decomposition of the starch to 
form cellulose, is a difficult question to answer, but the weight of evi- 
dence is in favour of the latter view. The investigation is to be con- 
tinued. J. T. 


Relation between the Sugar and Mineral and Nitrogenous 
Matters in Normal Beetroot and in Beetroot Run to Seed. 
By H. Petter (Compt. rend., 90, 824—827).—The author considers 
that a constant relation exists between the amounts of sugar and 
phosphoric acid (100 to 1:15), and that the latter is the most important 
constituent in the manures to be applied. The amounts of lime and 
magnesia in the plant vary but slightly, but the potash and soda are 
liable to much greater variations, replacing each other in equivalent 
proportions, so that the amount of sulphuric acid necessary to combine 
with the mineral matter in the ash remains almost the same. Next to 
phosphoric acid, magnesia and lime are the most important constitu- 
ents of the manures employed, then come potash and soda, and lastly 
nitrogen. The richer the beetroot is in sugar, the less mineral matter 
does it contain, but the quantity of leaves is greater and they leave 
more ash. If, however, the leaves are left on the soil, proportionally 
more mineral matter is restored to it. In other words, the higher the 
yield of sugar, the less is the soil impoverished. The German roots 
contain less chlorine and much less nitrogen than those grown in 
France, but are richer in sulphuric acid. The Siberian roots contain 
much more soda than is found in the French roots. The phosphoric 
acid probably exists in the root in the form of ammonium magnesium 
phosphate, since the acid and the magnesia are always present in the 
proportions in which they exist in this compound. C. H. B. 


Manuring of Field Beans. By L. Rivotri (Bied. Centr., 1880, 
153).—Field beans were grown on four plots manured. as follows :— 
I, unmanured; II, 100 kilos. nitrogen as ammonia salts; III, 65 
kilos. nitrogen as ammonia, and 50 kilos. phosphoric acid as super- 
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phosphate ; IV, 200 kilos. phosphoric acid as superphosphate. The 
results per ha were as follows :— 


Beans. Straw. 


Litres. Kilos. Kilos. Weight of hectol. 
in kilos. 


2,000 75 2,000 78°75 
2,540 24 2,244 60°00 
3,060 5,204 2,700 71°99 
3,200 2,860 2,757 89 *37 


1, 
pe 


The percentage composition of the beans did not greatly vary ; plot 
II gave a maximum 65°26, and I only 4275 of nitrogen, while III 
ave maximum of ash 3°8. 
In 100 parts ash was found :— 


Beans. 


| 
| 
| 
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NH oo 
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OG Hb 


48 *33 


Dm WwW. F. 


Experiments with Manures. By M. Lecturc and M. Moreau 
(Bied. Centr., 1880, 100—103).—The following were employed as 
manures through a six years’ course of potatoes, oats, flax, cole-rape, 
beans with vetches, oats: (1) stable manure; (2) artificial manures ; 
(3) stable and artificial manures mixed. These were sown with the 
seed on plots of 74 ars, and a similar plot was left unmanured for 
comparison. The yield of the various crops, with their money value, 
and also that of the manures, are carefully enumerated. 

In each year, a slight change in the quantities of the manure was 
made, but the materials employed were the same. A second series of 
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experiments is also detailed ; in this series, the crops were grown upon 
land which was less rich in organic matter, and the course consisted 
of potatoes, wheat, clover, oats, potatoes and oats; in neither case is 
any inference drawn from the experiments. E. W. P. 


Note by Abstractor.—In many cases it appears, according to the 
figures in the above paper, that the expense of the manure more than 
counterbalanced the gain of the manured over the unmanured crop ; 
as for example, value of unmanured crop of oats was 358 marks, that of 
the crop manured with ammonium sulphate was 430 marks, whereas 
the value of the manure was 164 marks.—E. W. P. 


Reduction of Superphosphates, and the Behaviour of Phos- 
phoric Acid in Soils. By H. Jounie, H. Atseri, and H. Vout- 
prEcHt (Bied. Centr., 1880, 81—87).—Joulie states that all aluminium 
phosphates are soluble in ammonium citrate, but that the iron phos- 
phates are less soluble, the more basic they be; they dissolve, however, 
if treated with ammonium citrate and sulphide. In a mixture of 
mono- and di-calcium phosphates with aluminium and ferric hydrates, 
the greater part of the phosphates are no longer soluble in water and 
citrate, which proves the combination of part of the phosphoric acid 
with the last-named oxides; hence tricalcium phosphate must be 
formed. Tricalcium phosphate is also less soluble in ammonium 
citrate, the drier it is. It is further shown that if superphosphate be 
prepared with the requisite quantity of sulphuric acid, a moist pro- 
duct is the result when the phosphate contains large quantities of 
iron and calcium compounds. If a dry compound is produced, and 
this occurs when there is an insufficiency of acid, the superphosphate 
is rapidly reduced to the tribasic salt. The same occurs, if calcium 
carbonate be added. 

Albert and Vollbrecht show that in a calcareous soil the reduction 
takes place most rapidly under the influence of light, and that the 
dicalcium salt also becomes tricalcium phosphate in the soil. 

All the phosphates, including ferric and aluminium, whether 
originally insoluble or only partly so, become soluble in very peaty soils, 
the cause being in all probability the action of the humic acid. It is 
therefore most economical for the manuring of peaty soils to use only 
one-third of the sulphuric acid generally employed when preparing 
soluble phosphate, so that dicalcium phosphate only may be produced. 
Hence, composts of turf, or stable manure with insoluble phosphates, are 
valuable. E. W. P. 


Agricultural Value of Reduced and Insoluble Phosphates. 
By A. Perermann and others (Bied. Centr., 1880, 87—99).—Peter- 
mann’s experiments were made with (1) superphosphate containing 
about 15 per cent. of soluble phosphoric acid; (2) superphosphate 
containing 7 per cent. of phosphoric acid soluble in water, and 2 per 
cent. soluble in ammonium citrate; (3) precipitated phosphate con- 
taining about 20 per cent. of the acid soluble in citrate; (4) ignited 
precipitated phosphate containing about 3 per cent. soluble in citrate ; 


the crops were peas and barley. He comes to the conclusion that: in 
9D ¢ 9 
= & 
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many cases the “ reduced” phosphate is of greater value than the 
superphosphate. In sandy soils the soluble phosphate is washed away 
from the roots; if the superphosphate does not show marked action, 
on limey soils, it is due to the formation of tricalcium salt, while the 
“‘ reduced”’ on the same soil remains unaltered. On sandy soils 
having a small percentage of lime, the “ reduced” often shows a better 
result than the “ soluble.”” This is probably due to the production of 
ferric and aluminium phosphate. The results with ignited phosphates 
are unsatisfactory. 

De Leeuw finds that on a soil containing no lime and much humus, 
the insoluble phosphates are the most satisfactory. Fleischer states 
that when the same sort of manures as above are applied toa peaty soil, 
the difficultly soluble phosphate is of more value than on other soils. 
K. Wein has employed the same manures, with the addition of Chili 
saltpetre to “‘ soluble” and ‘‘ reduced ”’ phosphates, on a sandy lime 
soil, and finds that the yield of grain (rye being the crop) is increased 
by the addition of phosphates, and the yield of straw trebled on those 
plots to which the nitrate had been added. The nitrate and reduced 
phosphate yielded the best crop. Phosphates increase the amount of 
dry matter; for cereals, on the above class of soils, phosphorite phos- 
phate is better than guano superphosphate; bibasic phosphate is best 
for peas; aluminium and ferric phosphates produce a better crop than 
if no phosphates had been added; tricalcium phosphate gives no re- 
sults. With oats, the results are similar. On light, calcareous soils 
reduced phosphate is better than soluble phosphate for all crops. 

EK. W. P. 

Sulphurous Acid as a Remedy for Bunt in Wheat. By A. 
ZoeB. (Bied. Centr., 1880, 129-—-133).—The spores of bunt or “ stink- 
ing smut” (tilletia caries) are readily destroyed by fumigation with 
sulphurous anhydride. It is recommended to burn sulphur in a large 
cask, which is then half or three-quarters filied with the grain, and 
subsequently rolled. The spores are destroyed in a few minutes, 
whereas the vitality of the wheat remains for the most part unimpaired 
even if exposed to the gas for 3—4 hours. 


Analytical Chemistry. 


Determination of Specific Gravity. By A. W. Bryra (Analyst, 
1880, 76).—The sp. gr. of solid butter fat may be determined at 15° 
with great accuracy as follows:—A short wide test-tube is weighted 
with lead or mercury and weighed in water, the height of the water 
in the beaker being noted and kept constant in future determinations. 

The tube is now filled with a weighed quantity of butter fat and 
weighed again in water. The sp. gr. of other organic solids may be 
determined by this method. A section of the solid is cut with a cork 
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borer, so that it tightly fits the weighed test-tube containing mercury, 
and is covered by the latter. It is then weighed in water as above. 

If the solid is porous, the tube containing the solid is fitted with a 
doubly perforated cork, in which is inserted a stoppered funnel con- 
taining mercury, and a glass tube connected with a Sprengel pump; 
the air is exhausted, and a stream of mercury allowed to pour in, the 
pores are thus completely filled with mercury. L. T. O’S. 


Filter-paper and Filtering. By K. Kraut (Zetts. Anal. Chem., 
1879, 543—546).—Independently of mechanical means for hastening 
filtration, the author finds that attention to the quality of the paper 
used and to the shape of the funnel employed, will produce very con- 
siderable increase in the rapidity of filtration. The angle of the funnel 
must be a right angle, and the paper fit it evenly without interposed 
air-bubbles; but further, the tube of the funnel must be of the right 
diameter and uniform throughout, any enlargement or constriction 
retarding the passage of liquid: in one series of experiments the time 
of filtration was increased fourfold by the use of a badly shaped fun- 
nel. The paper should be uniform in quality, and should not swell 
too rapidly when wetted; it should also readily allow the passage of 
liquid whilst retaining fine particles of precipitate. The quality of 
the paper used, and the length of time it had been wetted, produced 
very great variations in the rapidity of transmission of the liquid. 
The best paper experimented on by the author was of Danish make. 

F. C. 

Estimation of Carbonic Anhydride in Gases. By A.-Gawatovski 
(Zeits. Anal. Chem., 1879, 560—-563).—An apparatus is described for 
determining the proportion of carbonic anhydride present in the gas 
used for “ saturation” in sugar refining, or for making mineral water 
or for other purposes, where the carbonic anhydride is mixed with 
other gases not absorbed by caustic alkali. Its claims over other 
existing forms of apparatus are that it is less fragile, it dispenses with 
stopcocks, is of smaller dimensions, and is cheaper; at the same time 
it is sufficiently accurate for commercial purposes. 

The apparatus consists of an upright graduated measuring tube 
closed above, into the lower end of which a U-shaped funnel tube can 
be fitted, the whole forming a U-tube. Two measuring tubes are pro- 
vided each of 200 c.c. capacity, the one broad above and narrow below, 
the other narrow above and expanded below, the enlarged part being 
divided by 50 c.c. graduations and the narrow part into }c.c. One or 
other of these tubes is used according as the proportion of carbonic 
anhydride present is large or small. The measuring tube is filled with 
the gas over salt-solution up to the 200 c.c. mark, then removed into 
a vessel containing caustic soda solution, and after the soda solution 
ceases to rise by further agitation, showing the absorption to be com- 
plete, the funnel tube is connected under the solution; the tempera- 
ture of the gas is then lowered by immersion of the apparatus in a 
vessel of cold water, the levels of liquid in measuring tube and 
funnel tube are equalised, and the volume of unabsorbed gases is read 
off. To avoid error by capillarity, the tubes must be of the same 
diameter at the upper surfaces of the liquid. F. C. 
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Reduction of Carbonic Anhydride to Carbonic Oxide by 
Red-hot Stannous Oxide. By A. WaGnur (Zeits. Anal. Chem., 1879, 
559—560).—In the course of experiments made to ascertain whether 
stannous oxide could be substituted for chromic oxide in the author's 
process for estimating nitrates, it was noticed that carbonic anhydride 
was reduced to carbonic oxide by the heated stannous oxide. The 
author describes in the present paper experiments which fully confirm 
this result. Hence the method of dehydrating stannous hydrate by 
heating it in a stream of carbonic anhydride is unsatisfactory, since it 
furnishes stannous oxide more or less mixed with stannic oxide. 

Similar experiments proved that carbonic anhydride is reduced in 
an analogous manner by red-hot ferrous oxide. F. C. 


Formation of Nitric Oxide by Ignition of Nitre. By A. 
Waener (Zeits. Anal. Chem., 1879, 552—558).—The method already 
described by the author (cbid., 11, 91) for estimating nitric acid by 
igniting a nitrate with excess of chromic oxide and alkaline carbonate 
in a stream of carbonic anhydride, is found to give accurate results 
either by estimating the chromate formed or the nitric oxide evolved. 
In the case of other gases being evolved, the author suggests oxidising 
the nitric oxide by oxygen gas over ‘standard alkali solution, and 
titrating the excess of alkali: and he suggests adapting the process to 
the estimation of nitric acid in drinking-water by oxidising the organic 
matter by potassium permanganate first in alkaline then in acid solu- 
tion. 


A direct experiment in which the nitre was estimated by reading off 
the volume of nitric oxide liberated, gave 0°7 per cent. excess of nitre. 

A series of trials with other oxidisable oxides in place of the chromic 
oxide, proved that with all other oxides a deficiency of nitric oxide 
was obtained; cuprous oxide yielded 3 per cent. deficiency, manga- 
noso-manganic oxide 4 per cent., and manganous carbonate about 15 
per cent. F. C. 


Contribution to the Knowledge of “Reduced” Phosphoric 
Acid. By C. F. Mayer (Zeits. Anal. Chem., 1880, 145—150).— 
1. Process of Reduction.—Wagner explains the so-called “reduction” 
of phosphoric acid in ferriferous and aluminiferous superphosphates 
by the conversion of ferric and aluminic sulphates, in the presence of 
monobasic calcium phosphate, into acid ferric and aluminic phosphates 
with separation of gypsum. ‘The two last-named phosphates consider- 
ably influence the quality of the superphosphate, as they occasion the 
formation of an insoluble precipitate. 

In investigating this point, the author found that the concentration 
of the solution containing the calcium phosphate materially retards the 
formation of this precipitate. He explains the “reduction” of the 
phosphoric acid by the simultaneous action of tribasic calcium phos- 
phate, monobasic calcium phosphate and ferric sulphate on one 
another, and proves by a series of chemical equations that this action 
is facilitated by the presence of ferric and aluminic sulphates in ferri- 
ferous and aluminiferous superphosphates. 

2. Separation of Ortho- and Pyro-phosphoric Acids.—In these ex- 
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periments dibasic calcium phosphate was used. 5 grams of the 
phosphate were ignited until constant in weight. The resulting 
ealcium pyrophosphate was decomposed with sulphuric acid, and the 
lime separated with alcohol. The solution was diluted to 200 c.c. 

1. 10 ¢c.c. neutralised with ammonia gave, when heated with 
ammonium (or sodium) acetate and uranium nitrate, a perfectly 
clear solution. On cooling, the salt was partly separated. 

2. 10 cc. diluted to 120 c.c. with water and treated with ammonium 
chloride, magnesia mixture, and ammonia, did not give a precipitate. 
1 gram of the above phosphate was ignited, dissolved in hydrochloric 
acid, neutralised with ammonia, and the solution made up to 200 c.e. 

1. By heating the solution with ammonium acetate, the calcium 
pyrophosphate was separated almost entirely, so that ammonia pro- 
duced only a slight turbidity in the filtrate. 

2. 50 ¢.c. treated with ammonium citrate and chloride did not give 
a precipitate with magnesia mixture and ammonia. 

3. By heating the resulting precipitate with ammonium acetate and 
uranium nitrate, it could only be dissolved with great difficulty. 
It was impossible to obtain a complete solntion with sodium acetate. 

Fresenius states that ammonium molybdate with the addition of 
nitric acid does not precipitate pyrophosphoric acid ; the author, how- 
ever, constantly obtained a yellow precipitate. 

In conclusion, he says that he has not yet been able to ascertain how 
far these methods are capable of being applied for the quantitative 
separation of ortho- and pyro-phosphoric acids. Further trials are 
being made. D. B. 


Volumetric Determination of Phosphoric Acid by Means of f 
Uranium in the presence of Iron. By C. Monr (Zeits. Anal. Chem., 
1880, 150—153).—2 or 5 grams of the finely-powdered mineral are 
boiled repeatedly with small quantities of dilute nitric acid, and the 
solution is made up to 250 c.c. When soluble phosphoric acid is deter- 
mined in superphosphates, the same proportion is used, except that 
distilled water is employed instead of nitric acid. 10 or 25 c.c. of the 
filtered solution are treated with a solution of sodium acetate until the 
turbidity first formed no longer disappears. The solution of acetate 
of uranium is then added, and the mixture heated gradually to the 
boiling point. Before the end of the total precipitation has been 
reached, a few granules of potassium ferrocyanide are added. The 
ferric phosphate is thus decomposed, the phosphoric acid goes into 
solution, the ferric oxide forms Prussian blue, and becomes mixed 
with the uranium phosphate. It is essential not to proceed with the 
precipitation of the phosphoric acid until all the iron has been pre- 
cipitated, which is easily recognised by treating a drop of the 
supernatant liquid with potassium ferrocyanide on a porcelain plate. 

In this way determivations of phosphoric acid may be made with a 
standard solution of uranium in cases where its use was hitherto not 
practicable, and although this process cannot compete with the molybdic 
acid method, its application may be recommended especially for 
laboratories in connection with sewage and manure works on account 
of its simplicity and rapidity. D. B. 
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Analysis of Mineral Superphosphates and of “Phosphate 
Précipité.” By Brunner (Zeits. Anal. Chem., 1880, 141—145).—The 
methods described by Fresenius, Neubauer, and Luck, for determining 
the “assimilable ” phosphoric acid in superphosphates (ibid., 10, 133) 
appear to have been surpassed by the improvement recently made by 
Petermann, who succeeded in removing several weak points, inherent 
in the above methods. The object of the present paper is to describe 
this improved method, which was accepted as a commercial test by 
the Belgian Government in February of last year. A certain per- 
centage of “acide phosphorique anhydride assimilable”’ is guaranteed. 
This includes the total phosphoric acid in the compounds soluble in 
water and in ammonium citrate. 

The solution of ammonium citrate is prepared by dissolving citric 
acid in ammonia, and making it up toa density of 1:09, taking care 
that the solution has a distinctly alkaline reaction. It is then filtered 
and kept in a well-stoppered bottle: 100 c.c. of this solution are 
brought into a small wash-bottle. A weighed quantity of the manure 
to be analysed is then washed into a small porcelain mortar, ground 
up with the pestle, and the mixture transferred to a flask, using the 
remaining citrate solution to wash out the mortar. After warming 
the flask for one hour at 35° C. exactly, and repeatedly agitating it, the 
mixture is made up to 500 c.c. and filtered. The first portion of the 
filtrate is rejected, as the mixture never filters clear in the commence- 
ment; 50 or 100 c.c. of the clear filtrate are then precipitated with a 
sufficient quantity of magnesium chloride rendered strongly alkaline, 
and filtered after six hours’ standing. The ammonia is removed by 
washing, and the precipitate ignited and weighed in the usual manner, 
as magnesium pyrophosphate. D. 
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Volumetric Estimation of Sulphates. By H. Precur (Zeits. 
Anal. Chem., 1879, 521—523).—Normal barium chloride solution is 
added until the sulphate is exactly precipitated, the final reaction 
being evident in a clear solution: if the liquid is not clear, the standard 
solution is added in excess, and the excess is estimated by adding 
standard potassium chromate solution in quantity more than sufficient 
to precipitate as chromate the barium present in solution, and then 
titrating the excess of chromate by standard ferrous sulphate. The 
potassium chromate is made of half the strength of the barium 
chloride ; 10 c.c. of it are added to the precipitated solution, and the 
liquid is neutralised by addition of sodium hydrate, an excess of which 
is harmless. If the yellow colour of the solution is not permanent, 
10 c.c. more of the chromate are added, and the addition continued, if 
necessary, until the yellow colour remains. The liquid is made up to 
half a litre, and 50 c.c. are filtered off, acidified with dilute sulphuric 
acid, and titrated with iron solution of one-tenth the strength of the 
chromate; the end of the reaction is seen by the change of colour 
from yellow to green, and is exactly found by adding a drop of it to 
potassium ferricyanide on a white porcelain surface. 10 c.c. FeO, 
divided by 2, gives the excess of barium chloride added, and each cubic 
centimetre of the latter indicates 40 mgrms. SO;. The method is very 
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exact, and is applicable in the absence of substances, which would 
reduce the chromate or oxidise the ferrous solution. F. C. 


Estimation of Potassium as Platinochloride. By H. Precur 
(Zeits. Anal. Chem., 1879, 509—521).—This method of determining 
potassium seems to be the only one in general use, all others having 
proved to be less trustworthy. The author gives an account of a 
careful examination into the sources of error, and into the best mode 
of conducting the analytical processes. 

1. Preparation of the Platinic Chloride—If the alcoholic washings 
are evaporated to recover the platinum they contain, it is impossible 
to precipitate all the platinum with potassium or ammonium chloride, 
since the compound C,H,PtCl, is formed, and is not thus precipitable ; 
an explosive compound is also liable to separate. The evaporated 
washings are best reduced by mixing them with sodium carbonate 
solution, glycerol, formic acid, or grape-sugar, and boiling. Potassium 
platinochloride if present is gradually reduced if shaken up occasionally 
with the liquid, but it is more rapidly reduced by being boiled with 
caustic soda solution of 1°2 sp. gr., containing 8 per cent. of glycerol. 
The reduced platinum-black is washed with hydrochloric acid and 
water until it is free from sulphuric acid and potassium salts; it must 
never be reduced by potassium instead of sodinm carbonate or hydrate, 
or a large quantity of potassium is retained. Platinum reduced 
from alcoholic solution contains some of the above explosive com- 
pound, and glows when dried on the water-bath; it is only quite 
freed from this body by heating to redness, and this is necessary to 
remove any carbonaceous substances which would hinder the solution 
in acids. If reduced by soda and glycerol, the platinum appears to be 
pure, and is easily soluble in aqua regia. After dissolving the 
platinum by hydrochloric and nitric acid in the usual way, the excess 
of nitric acid is removed by alternate evaporation with hydrochloric 
acid and water; its removal is necessary because it leads to formation 
of 2NOCI.PtCl, and promotes the crystailisation of the platinic 
chloride. The above double chloride forms a yellowish-brown deposit 
of cubic crystals; it is very deliquescent and soluble, and is decom- 
posed by water, yielding ultimately 2HC1.PtCl,, nitric acid, and nitric 
oxide; so that the evolution of nitric oxide on diluting the solution 
with water is a proof of the presence of this double chloride. A pla- 
tinic chloride solution should be as free as possible from nitric acid, 
hydrochloric acid, and platinous chloride; the presence of platinous 
chloride yields too high results, since it separates on addition of 
alkaline chlorides; the presence of nitric acid to the extent of 4 per 
cent. of strong acid was found to make the results 0°05 to 0°1 per cent. 
too low by increasing the solubility of the platinochloride. The 
presence of platinous chloride is more detrimental than that of nitric 
acid. Although ignited iridium is not soluble in aqua regia, it is 
soluble if alloyed with platinum; it may be separated from the solution 
by Gibb’s method, but its removal is scarcely necessary, since potassium 
chloride precipitates platinum from the solution before iridium; and 
even if iridium should partially replace platinum in the precipitate, 
the atomic weights of the two metals are sufficiently close to prevent any 
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considerable error arising. The platinum chloride used for estimating 
potassium should dissolve entirely in alcohol, and give the theoretical 
quantity of potassium platinochloride when precipitated with pure 
potassium chloride. A table is given showing the percentage of 
platinic chloride contained in a solution of known sp. gr.; the deter- 
minations required for this table were made with solutions containing 
2°24 parts of free hydrochloric acid to every 100 of platinic chloride: 
the solutions were evaporated and the residue ignited in hydrogen, 


2. Solubility in Alcohol of the Platinochlorides of the Alkali and 
Alkaline Earth Metals.—The solubility of potassium platinochloride, as 
determined by Fresenius, is such as to render necessary a correction 
for what is dissolved by the alcohol used in washing; the author 
determined the solubility of the pure salt with every precaution, and 
found it to be much less than Fresenius stated, 1 part of the salt dis- 
solving in 42,600 parts of absolute alcohol, or in 37,300 parts of alcohol 
of 96 per cent. by weight, or in 26,400 parts of alcohol of 80 per cent. 
by weight. 

Sodium platinochloride crystals contain 6 mols. H,O, and are 
triclinic prisms or tables. The dried salt when dissolved in hot 
alcohol crystallises free from excess of sodium chloride. This salt 
dissolves to almost any extent in boiling water; the aqueous solution 
saturated at 15° C. contains 39°77 per cent. of anhydrous salt : addition 
of alcohol causes separation of the salt ina crystalline condition. A 
saturated solution in 50 per cent. alcohol contains 17°85 per cent. of 
salt. The water of crystallisation is almost entirely expelled at a tem- 
perature below 100°; the anhydrous salt dissolves much more copiously 
in alcohol than the crystalline, and with evolution of heat. The salt 
perfectly freed from water by drying at 150° dissolved in absolute 
alcohol to the extent of 48°3 per cent.; after being dried on the water- 
bath 32°8 per cent. was dissolved ; on addition of a few drops of water, 
these solations solidify to a mass of the hydrated crystalline salt. As 
the temperature rises the solubility of the salt is much increased ; 
addition of ether to the alcohol solution causes separation of the salt, 
and in a mixture of alcohol and ether in equal proportions, only 2°43 
per cent. remains dissolved. The salt is insoluble in ether free from 
alcohol; it is unchanged by boiling with alcohol, but if ether is present, 
it is partially decomposed into sodium chloride and a combustible 
compound of hydrogen and platinum chloride. 

Magnesium platinochloride was prepared by mixing the two chlorides 
in molecular proportions; it crystallises with 6H,O; it dissolves in 
absolute alcohol to the extent of 43:2 per cent., and when dried at 
150° is less soluble, only 37°8 per cent. entering into solution. 

Barium platinochloride can only be obtained from a solution which 
contains excess of barium chloride; the crystals contain H,0; they 
are partially decomposed by water and entirely by boiling alcohol into 
the two chlorides. The presence of four times the theoretical propor- 
tion of platinum chloride was found insufficient to convert barium 
chloride into the platinochloride soluble in alcohol. The anhydrous 
salt yielded 948 (?) per cent. of insoluble barium chloride when washed 
with absolute alcohol. 
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Strontiwm platinochloride isa salt soluble in water, and decomposed 
toa less extent by absolute alcohol than the barium salt. The crystals 
after being well washed with alcohol left 42 per cent. of insoluble 
strontium chloride. 

Calcium platinochloride crystallises with 8H,0, is deliquescent in the 
air; its alcoholic solution contains 53 per cent. 

3. Operations in estimating Potussium.—When potassium is to be 
separated from sodium and magnesium salts and weighed as pla- 
tinochloride, the metals must be present as chlorides: sulphates are 
best removed by addition of barium chloride solution of known 
strength to the boiling liquid, which contains 0°5 of hydrochloric acid 
to every one part of salt. The precipitation is carried out in a half- 
litre flask, which is cooled and filled to the mark as soon as neither 
barium chloride nor sulphuric acid causes any precipitate, a further 
quantity of water is added equal in volume to the barium sulphate 
precipitate, whose sp. gr. is 42. The use of standard barium chloride 
solution serves to determine the amount of sulphates present during 
their separation; its strength is 104 grams of anhydrous salt in a 
litre. ‘he coprecipitation of potassium salts leads to a very slight 
minus error, amounting to 0°045 per cent. of potassium chloride in 
kieserite containing 12—14 per cent. 

Finkener’s method is to be recommended when sulphates or sodium 
salts are present in large proportion, since it economises platinum 
chloride. solution and alcohol. According to this method, sufficient 
platinum chloride is added -to entirely precipitate the potassium, the 
precipitate is washed with alcohol, reduced, and the well washed 
platinum weighed. It requires little more time than the process 
already described with preliminary precipitation of the sulphates. 

The presence of magnesium chloride does not occasion error in the 
estimation of potassium, since magnesium platinochloride is much 
more soluble in alcohol than the sodium salt. But as barium pla- 
tinochloride is decomposed by alcohol, yielding insoluble barium 
chloride, the presence of barium always leads to high results. It may 
be stated generally that the presence of barium chloride or of sulphuric 
acid is inadmissible in estimating potassium. 

In working with pure potassium salts, 15-2805 grams are dissolved 
in a half litre, and 10 c.c. of the solution are taken, each milligram of 
the platinochloride then corresponds to 0°1 per cent. of potassium 
chloride; if the potassium is returned as sulphate, 17°847 grams are 
dissolved. Larger quantities are necessary for determining potassium 
with accuracy in carnallite, 20 grams being dissolved in 5UU c.c., and 
25 c.c. of this solution being employed. After adding platinum 
chloride, the solution is evaporated until it crystallises on cooling, the 
formation of large crystals being avoided; if sodium platinochloride 
alone has to be separated, it is best to evaporate quite to dryness, since 
the sodium salt is more soluble when anhydrous, the use of hot alcohol 
renders the washing more rapid for the same reason. The use of a 
mixture of alcohol and ether is to be avoided, since the sodium salt is 
only dissolved by it with difficulty. 

The precipitate may be weighed on a filter previously dried for two 
hours at 130° C.; if washed with absolute alcohol, it is perfectly dried 
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by heating for 20 minutes at 130° C. The use of glycerol is not 
recommended. 

Small quantities of potassium chloride in presence of much sodium 
chloride are best estimated by adding sodium platinochloride solution 
to the solution of from 10—100 grams of the salts, and evaporating : 
the precipitate is washed with absolute alcohol, and the platinum 
contained in the sodium platinochloride present in the washing is 
separated, washed, and weighed. This is the only method which 
gives correct results when less than 2 per cent. of potassium chloride 
is present. F. C. 


Direct Determination of Soda in Potashes. By A. v. Hassetr 
(Zeits. Anal. Chem., 1880, 156—159).—It is known that sodium 
chloride is but sparingly soluble in concentrated hydrochloric acid; 
this applies also to potassium chloride, which nevertheless is much 
more readily soluble than the sodium salt, as illustrated by the follow- 
ing table :— 

10 cc. of the saturated solution of sodium chloride in hydrochloric 
acid of 1:189 sp. gr. contain when prepared— 


at 13°6°...... 00091 gram NaCl 
BOD sesese 00092, ‘ 
i eTeTe 00114 ,, om 
10 c.c. of a similar solution of potassium chloride contain— 
at 15° ..... . 01280 gram KCl 
BPO. cove 01284 , ,, 


A hydrochloric solution of potassium chloride, saturated at a tempe- 
rature of 15°3°, was treated with solid sodium chloride, and 10 c.c. 
evaporated to dryness. The residue amounted to 0°1380 gram “salt- 
mixture.” This shows that the solubility of sodium chloride is not 
increased by the amount of potassium chloride present in the solution ; 
the solubility, moreover, of sodium chloride in hydrochloric acid of 
the above strength is not appreciably increased by raising the tempe- 
rature of the solution. 

From these results, the author inferred that 100 c.c. of hydrochloric 
acid of the above strength, previously saturated with sodium chloride, 
would dissolve the quantity of potassium chloride obtainable from 
1 gram of potash, whilst the sodium chloride formed from the soda 
present would remain undissolved. The sodium chloride is allowed to 
settle, and after removal of the bulk of the acid solution is collected 
on a vacuum filter, washed with some of the hydrochloric acid solu- 
tion of sodium chloride, dried at 150°, and weighed. A simple and 
ingenious apparatus, which greatly facilitates this operation, is 
described in the paper. As to the other impurities present in potash, 
it is mentioned that they can be removed by treating the potash with 
water and filtering the solution. Silicic acid if present could be re- 
moved by evaporation in the usual manner. D. B. 


Removal of Large Quantities of Sodium Chloride in Mineral 
Analyses. By F. Muck (Zeits. Anal. Chem., 1880, 140),—In 
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fusing with alkaline carbonates, neutralising the free acid with sodium 
carbonate, precipitating iron and alumina with sodium acetate, &c., 
the resulting solutions often contain as much as 40, 50, and 60 grams 
of sodium (and potassium) chloride. Under such conditions an accu- 
rate determination of magnesia, which requires all possible concentra- 
tion, cannot be carried out successfully. The author removes the 
alkaline chlorides as follows :—The filtrate containing the magnesia is 
evaporated to dryness, treated with cold fuming hydrochloric acid, 
and the mixture allowed to stand for a few minutes, having previously 
well stirred it. The whole is then filtered through a filter formed of 
alternate layers of coarse glass and cotton, and finally washed on 
the filter with fuming hydrochloric acid. The residue from the 
evaporated filtrate contains, besides magnesium chloride, only very 
small quantities of fixed chlorides, and requires but little water to 
dissolve it. D. B. 


Action of Fused Alkaline Carbonates on Platinum. By L. 
Konincx (Zeits. Anal. Chem., 1879, 569).— Fusion of 6 grams of 
KNaCO; in a platinum crucible over a Bunsen flame and blowpipe 
flame, removed 1 mgrm. of platinum. The presence of manganese 
raised this loss to 15 mgrm. and 1:7 mgrm. in two other fusions, 
probably owing to the formation of alkaline manganate. By keeping 
23 grams of KNaCO; in fusion for fifteen minutes at a high tempe- 
rature by means of the blowpipe, 3°8 mgrms. of platinum were ren- 
dered soluble in water, and in this case, as in those cited above, this 
weight of platinum was found in the solution of the fused mass. 
Hence when a substance is decomposed by fusion with alkaline car- 
bonates in a platinum crucible, it is necessary to allow for platinum 
entering into solution and to precipitate it with sulphuretted hydrogen 
in the copper and arsenic group. F. C. 


Lithium Phosphates. By G. Meriine (Zeits. Anal. Chem., 1879, 
563—568).—The accuracy of the method of estimating lithium as 
orthophosphate having been called into question, the author has con- 
firmed its trustworthiness by preparing pure lithium carbonate from 
lepidolite, and precipitating a known quantity as phosphate: after 
observing all due precautions detailed below, 10453 per cent. was 
found instead of 104°50. 

Lithium carbonate, prepared from lepidolite, was dissolved in hydro- 
chloric acid; all metals except magnesium were separated by treat- 
ment successively with sulphuretted hydrogen, ammonia, ammonium 
sulphide, and small quantities of ammonium carbonate. The magne- 
sium was completely separated by boiling with lithium hydrate, 
prepared by the action of silver oxide on the chloride. The solution 
was then considerably concentrated by evaporation, and precipitated 
by ammonia and ammonium carbonate: the lithium carbonate was 
boiled 20 times with small quantities of water to free it from chloride, 
then disseminated in a large quantity of cold water through which a 
stream of washed carbonic anhydride was passed. The clear filtered 
liquid was boiled, and the precipitated lithium carbonate several times 
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washed with boiling water and dried: no foreign substances could 
be detected in this salt. 

The process of estimation was carried out as follows :—A known 
weight of this salt was dissolved in hydrochloric acid, and the solu- 
tion was mixed with 10 times the weight of crystallised sodium 
phosphate and sufficient caustic soda'to make it decidedly alkaline: 
it was then evaporated to dryness on the water-bath, and the residue 
was allowed to stand for 12 hours with sufficient 2°5 per cent. ammo- 
nia solution to dissolve all the soluble salts; the phosphate was then 
washed for a long time with dilute.ammonia. The filtrate and wash- 
water were united and subjected twice to the same process after 
addition of a little caustic soda; the third treatment yielded onl 
0°6 mgrm. of phosphate. All evaporations were conducted in pla- 
tinum, but the ignited phosphate left 7°7 mgrm. of silica on solu- 
tion in hydrochloric acid, the silica probably arising from the caustic 
soda. 

Lengthened washing of the precipitated phosphate with dilute 
ammonia is indispensable. Lithium.orthophosphate dissolves when 
boiled with ammonium chloride solution with evolution of ammonia, 
and its purity may thus be ascertained. The decomposition which 
occurs is as follows :—Li,;PO, + 2NH,Cl = LiH,.PO, + 2LiCl + 2NH;. 

Lithium metaphosphate was obtained by evaporating the solution of 
lithium carbonate in excess of phosphoric acid. The most suitable 
proportions are twe molecules of lithium oxide to three of phosphoric 
anhydride. When the temperature during evaporation reaches 130°, 
a soluble crystalline salt separates, which contains 6Li,0.5P.0;.8H.0, 
it consists of ortho- and pyro-phosphate. On continuing the evapora- 
tion, this salt redissolves, and as soon as excess of metaphosphoric 
acid begins to be evolved as white fumes the lithium metaphosphate 
crystallises: the thick mass is boiled with water, and the metaphos- 
phate remains as an insoluble heavy powder. The crystals are large 
or small according as more or less than the above proportion of phos- 
phoric acid has been employed. It is probably a monometaphosphate. 

This process also yields the sodium and potassium metaphosphates 
in a crystalline condition. 

Analysis of the lithium salt by the method of Kraut, Nahnsen, and 
Cuno (Annalen, 182,165) proved its composition to be that of lithium 
metaphosphate. ; 

Lithium metaphosphate is a white crystalline powder, consisting 
of well-formed microscopic tables. It is insoluble in boiling water, 
slightly soluble in acetic acid, and easily soluble in hydrochloric, 
nitric, sulphuric, and phosphoric acids. Its sp. gr. is 2°461. At an 
incipient red heat, it melts to a colourless hygroscopic glass of 2°226 
sp. gr., which is soluble in water with feebly acid reaction, and 
insoluble in alcohol. 

Tithium pyrophosphate was prepared by dissolving Kraut’s (Joc. cit.) 
sodium lithium pyrophosphate in acetic acid and precipitating with 
alcohol: the bulky precipitate was washed with alcohol and dried. 
The salt contains 2H,O ; heated to 100° it loses 7:03 per cent., and if 
melted 14°55 per cent. of water. The salt dried at 100° is still pyro- 
phosphate. F. C. 
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Estimation of Ferrous Oxide in Presence of Organic Acids 
or Sugar. By J. M. Eper (Ber., 13, 502—506).—Ferrous oxide 
can be accurately determined in mixtures containing organic acids 
by means of the reducing properties of potassium-ferrous oxalate. 
Neutral potassium oxalate is added to the solution, which should not 
contain a large quantity of free mineral acid. Excess of silver nitrate 
and ammonia are then added to the mixture. Metallic silver is pre- 
cip?tated in the proportion of 1 atom of silver for each molecule of ferrous 
oxide present, 2FeO + Ag.O = Ag, + Fe.0; (after the addition of 
the silver nitrate the liquid should be protected from direct sunlight). 
The precipitate consisting of metallic silver and ferric hydrate is col- 
lected on a filter, washed, dissolved in nitric acid, and the silver 
precipitated as chloride. If the liquid contains sufficient tartaric acid 
to prevent the precipitation of ferric hydrate, the silver may be 
weighed directly as metal. If the precipitate of metallic silver does 
not fiiter clear, ammonium chloride is added to the mixture. 

W. C. W. 

Valuation of Pyrites by the Gravivolumetric Method. By A. 

Hovuzeau (Compt. rend., 90, 870—872).—1 gram of finely powdered 
pyrites is fused in a platinum crucible with 4 grams of pure potassium 
nitrate and 3 grams of pure sodium carbonate. The saline mass is 
dissolved in warm water, filtered to separate ferric oxide, and the 
solution diluted to 500 cc. 10 c.c. are withdrawn, acidified with 
acetic acid, and the sulphuric acid estimated by means of a standard 
solution of barium chloride, measured by a gravivolumeter, in which 
the standard solution is weighed. Results accurate. C. H. B. 


Electrolytic Estimation of Cobalt, Nickel,and Copper. By 
W. Ont (Zeits. Anal. Chem., 1879, 523—531).—After enumerating 
the sources of error and inconvenience in the estimation of these 
metals by any but the electrolytic process, the author describes his 
method of procedure. The current was produced by a small Gramme 
machine, the rate of revolution of which was under control; a moderate 
speed producing a current which caused a deflection of 70° on an 
interposed sine-compass. When nickel is to be deposited in the 
presence of little or no cobalt, a very strong current is necessary, but 
if the quantity of cobalt is large, a weaker current must be employed 
to secure a firmly adherent deposit. Copper may be separated by 
means of a very strong current if it does not exceed 400 mgms. in 
weight. The metal should be deposited on a platinum cone formed 
by rivetting the parts together, any folding together or curving of the 
edges being avoided, as they tend to retain the metallic deposit. 

As an example of the application of the electrolytic process, the 
analysis of a cobalt-nickel ore is given. After decomposing the ore 
by heating it with strong nitric acid or aqua regia, preceded if neces- 
sary by fusion with sodium carbonate, the solution is evaporated ta 
dryness ; the residue is then dissolved in a little strong hydrochloric 
acid, diluted, and sulphuretted hydrogen passed through the hot 
solution until it is cold: the passage of the gas through the hot soln- 
tion should be repeated, when all arsenic and copper present will 
settle rapidly as sulphides. If by the colour of the precipitate copper 
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is judged to be absent, the excess of sulphuretted hydrogen should be 
removed by heat before filtering, since arsenic sulphide is somewhat 
soluble in a solution of this gas. If copper sulphide is present, the 
removal of the gas is omitted, and a slight error arises from the 
arsenic sulphide present in the filtrate. 

The filtrate is evaporated with addition of a little potassic chlorate 
to oxidise the iron: the residue is taken up with dilute hydrochloric 
acid, soda is then added to alkaline reaction, and the precipitate 
dissolved by addition of acetic acid; the liquid is then diluted 
and heated to boiling to precipitate the iron. The filtrate from the 
iron is evaporated to dryness, and the residue dissolved in water and 
dilute sulphuric acid, mixed with excess of ammonia and subjected to 
electrolysis; as soon as the liquid has been free from colour for some 
time, and a few drops yield no precipitate or dark coloration with 
ammonium sulphide, the platinum cone with the deposit of nickel and 
cobalt is removed, washed with water, then with absolute alcohol, 
dried by holding it over a heated surface and weighed. The nickel is 
then estimated in the dry way by Plattner’s method, and the cobalt 
found by difference. This method of estimating the nickel is liable to 
an error of only 0°2 per cent.: the alternative plan is to dissolve the 
electrolytic deposit in dilute nitric acid, and separate the cobalt with 
potassium nitrite. 

The precipitate of basic ferric acetate is free from nickel and cobalt 
or contains mere traces of those metals; and even if the iron should 
not be completely precipitated, a small amount of ferric hydrate pre- 
cipitate present during electrolysis is harmless. 

The separation of nickel, cobalt, and copper from the solution of 
any substance is effected by passing sulphuretted hydrogen slowly 
into the cold solution, which has been freed from silicic acid, until the 
copper sulphide separates; the arsenic remains almost entirely in 
solution: the copper precipitate is filtered off rapidly, and with the 
filter is heated with nitric acid, then evaporated to dryness; the residue 
is dissolved in nitric acid, diluted, and the copper precipitated by 
electrolysis: any arsenic present separates after the copper, the cur- 
rent is therefore stopped when the copper is completely separated, and 
the solution, freed from nitric acid by evaporation, is mixed with 
the former filtrate, from which the arsenic is then precipitated as 
sulphide and estimated as ammonium magnesium arsenate. Iron, if 
present in any quantity, is precipitated as basic ferric acetate, and 
nickel and cobalt are then separated from the ammoniacal solution by 
electrolysis, any ferric hydrate precipitate which forms on addition of 
ammonia being added to the iron precipitate. The alkaline earths can 
be determined in the liquid from which the nickel and cobalt have 
been separated. 

Zinc is the only metal which need be separated before estimating 
nickel and cobalt. Jt must be separated by passing sulphuretted 
hydrogen into the acetic acid solution; the filtrate is evaporated, the 
residue dissolved in dilute sulphuric acid, and the ammoniacal solution 
is then electrolysed. 

Copper is separated from arsenic as described above: antimony 
should be removed by twice evaporating with nitric acid: and lead, if 
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present in any quantity, should be precipitated as sulphate; traces of 
lead will not interfere, since the metal separates as peroxide on the 
positive pole. Silver is separated as chloride, and bismuth as basic 
chloride. 

The author’s experience in the application of the electrolytic method 
to the quantitative analysis of metal ores leads him to recommend it 
on the grounds of economy of time and great accuracy. F. C. 


Blowpipe Assay of Silver Lead. By F. M. Lyre (Analyst, 1880, 
99).—The inconvenience arising from the smallness of the silver 
button obtained in the assay of lead ores by the blowpipe, may be 
avoided by digesting 1 to 5 grams of the finely powdered ore with 
strong hydrochloric acid until ail the lead is converted in chloride. It 
is then evaporated to dryness, and the residue is boiled with a concen- 
trated salt solution (50—60 c.c. for each gram of ore taken). The 
solution containing the lead and silver chlorides is filtered, and the 
residue washed with boiling salt solution. Pieces of spongy lead (pre- 
cipitated from lead acetate by zinc) are placed in the hot solution, 
and digested on the water-bath for a few hours; these precipitate and 
absorb the silver, becoming changed in colour to silver grey. The 
end of the reaction is known by no change of colour taking place in 
freshly added lead sponge. ‘The lead is collected, heated with sodium 
carbonate on charcoal, and finally cupelled before the blowpipe. 

L. T. O’S. 

Volumetric Analysis of Red Lead. By F. Lux (Zeits. Anal. 
Chem., 1880, 153—155).—By treating plumbic peroxide with an 
aqueous solution of oxalic acid in excess, decomposition takes place 
with formation of plumbic oxide, water, and carbonic anhydride. 
Warm dilute nitric acid dissolves the plumbic oxalate formed by the 
excess of oxalic acid originally used, and the quantity of the latter 
may be easily determined in the nitric acid solution. The author 
applies this method in conjunction with that of titrating lead by means 
of potassium dichromate in an acetic acid solution, for the ready deter- 
mination of the practical value of red lead. Details of the method 
are given in the original paper. D. B. 


Presence of Arsenic in the Atmosphere. By H.C. Barrierr 
(Analyst, 1880, 81—&2).—Experiments were made to show that 
arsenic would be present in the atmosphere of a room papered with an 
arsenical wall-paper. By placing the paper in a jar through which a 
current of pure hydrogen was passed containing a small quantity of 
ammonia, and directing the effluent gas on to a piece of filter-paper 
moistened with slightly acid silver nitrate solution, a deep brown 
mark is produced, In blank experiments, no mark appeared on the 
prepared paper. Hydrogen evolved from sodium amalgam and water 
is the most convenient to use, since that from zinc and sulphuric acid, 
even when it gives no reaction with Marsh’s test, is liable to contain 
minute traces of arsenic and antimony. L. T. O’S. 


Volhard’s Permanganate Method of Titrating Manganese. 
By A. E. Haswene (Dingl. polyt. J., 235, 387—891).--The author 
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mentions that this method surpasses all recent improvements made in 
this direction. He has carefully investigated the method, and finds it 
quick and convenient in execution, and the results very accurate. The 
method is based on the following facts. By treating a dilute solution 
of a salt of manganous oxide heated to 100° with a few drops of a 
solution of zinc sulphate, coloured pink by a few drops of a solution of 
potassium permanganate, and adding a solution of potassium perman- 
ganate drop by drop to the mixture, with constant agitation, the sepa- 
ration of a brown peroxide mixed with zinc oxide occurs in the form 
of large flakes, which readily separate from the clear supernatant 
faintly pink coloured liquid as soon as all the manganese has been pre- 
cipitated. If the pink colour of the clear solution no longer disap- 
pears after standing for some time and repeated heating at 100°, the 
reaction may be considered to be complete, and the total manganese con- 
tained in the solution to be precipitated as peroxide. From the number 
of c.c. of standard potassium permanganate used, the quantity of man- 
ganese can be calculated very easily. Volhard gives the solution a 
concentration of 2 mgrms. manganese in 1 c.c., consequently dissolves 
3°833 grams crystallised potassium permanganate in | liter of water. 
The solution to be standardised for manganese should not contain more 
than 0°25 per cent. of manganese. Iron appears to interfere with the 
accuracy of the results. It is, however, recommended to separate this 
metal by precipitation with zinc oxide. 

The standard solution of potassium permanganate is titrated by 
treating it with a solution of potassium iodide acidified with hydro- 
chloric acid. The iodine equivalent of the active oxygen in the per- 
manganate is immediately liberated, provided that excess of iodide is 
used, which may easily be recognised by the circumstance that no 
iodine separates from the brown solution. The iodine liberated is then 
estimated by means of sodium thiosulphate, &c. D. B 


Must and Wine Analysis. By R. Utsricur (Landw. Versuchs.- 
Stat., 25, 5—24).—Determination of Chlorine.—With precautions, the 
gravimetric method gives good results. The liquid is diluted, treated 
with 5 per cent. of milk of lime, and after an hour the solution is 
filtered off, heated to 70° with nitric acid and slight excess of silver 
solution, and the precipitate is washed with precaution and weighed. 

Determination of Sulphuric Acid.—Very exact results can be obtained 
with care. The filtrate and wash water from the lime precipitate are 
mixed and acidified with a little hydrochloric acid, heated to boiling, 
and a very slight excess of barium chloride is added, the whole 
warmed for 2 hours, and then allowed to stand for 36 hours. 

J. T 


Examination of Sugar-beet and the Amount of Sugar the 
Roots contain. By F. Scuuuze (Bied. Centr., 183—135).—If during 
the expression of the juice from sugar-beet the amount of sugar pre- 
sent be estimated in the different portions, it will be found that the first 
and last portions contain the smallest quantities. When Scheibler’s 
diffusion process is employed, the whole amount of sugar in the root 
can be determined, and if from this the amount of sugar in the juice 
be subtracted, the difference is the sugar retained in the mark. When 
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the root was sliced, a juice poorer in sugar was obtained by pressure ; 

but these slices when pressed yielded a juice which when examined at 

different stages of pressing, contained more sugar in the first portions. 
EK. W. P. 


Scheibler’s New Process for the Determination of Sugar in 
Beet. By C. Scuersier and others (Bied. Centr., 1880, 136—143).— 
By the expression of the juice from the sugar-beet 4°5—5 per cent. 
of “mark ”’ is left, so that up to the present time 95—95°5 per cent. 
have been the figures which were supposed to represent the true amount 
of juice in which the sugar was to be estimated. But this quantity is 
now shown to be considerably above the true quantity, which Scheibler 
and several others find to be only about 90 per cent. The excess is 
due to water forming a hydrate of the mark (colloid water). The 
following process is recommended for the better extraction of the 
sugar. 20—25 grams of the crushed root are placed in a tube, the 
lower end of which is closed by a picce of felt. This tube is again 
enclosed in a larger tube ending in an upright condenser, the lower 
end of the outer tube being connected with a 50 cm. flask, in which 
is placed 25 c.c. of 95 per cent. alcohol. The alcohol is boiled, 
allowed to cool and run back through the tube containing the sugar- 
beet for three-quarters of an hour. At the end of the operation the 
fluid is filtered, and the sugar determined by the polariscope (see this 
vol., p. 144). Dm We Be 


Separation of Fats from Soaps. By J. Wourr (Zeits. Anal. 
Chem., 1879, 570—571).—In the ordinary method of soap analysis 
small quantities of unsaponified fats and resins are usually not esti- 
mated nor even detected. The author determines them by treating 
the soap with cold aniline, which does not dissolve soap, but readily 
dissolves fat and resin. 

To free commercial aniline from benzene and nitrobenzene, several 
kilograms are mixed with a slight excess of hydrochloric acid, then 
diluted with 500 parts of water, and shaken until all aniline salt has 
been dissolved. The solution is then filtered through several thick- 
nesses of well wetted filter-paper. The clear liquid is made just alka- 
line with sodium hydrate solution, and nearly saturated with sodiam 
chloride. As soon as the aniline has separated it is run off and dis- 
tilled, the portion boiling above 180° being preserved for use. 

The finely divided soap is twice treated with about 20 parts of 
aniline for half an hour on the water-bath, being well stirred mean- 
while, and hard particles being pressed. It is each time filtered when 
cold. The united aniline solutions are acidified with hydrochloric acid, 
mixed with four times their weight of water, stirred well, cooled, and 
shaken with ether. The clear ether solution is separated, the ether 
evaporated, and the residue of unsaponified fats and resins weighed. 


Testing Butter. By L. Mepicus and S. Scuerer (Zeits. Anal. 
Chem., 1880, 159—162).—Of the three methods recently published by 
Hehner, Reichert, and Koettstorfer for the determination of butter 
fat, Reichert’s method appears to be the most useful and accurate, as 
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it determines that ingredient which distinguishes butter fat from other 
animal and vegetable fats of the same category, namely, the volatile 
acids. 

The object of this paper was to see whether melted butter fat sepa- 
rates on cooling, so as to indicate to some degree any adulteration 
which may have taken place, and for this purpose Reichert’s method 
was employed. It was found that the more difficultly fusible fats 
separated in places where the cooling first originated, whereas the 
more readily fusible fats separated towards the centre of the mass. 
The quantity of volatile fats had been increased in the centre and 
lower parts of the melted mass, whilst in the upper parts a decrease 
had taken place. 

These experiments indicate the necessity of using the utmost care in 
sampling tatty substances for analysis. . D. B. 


Woody Fibre Estimation and its Defects. By C. Kravucu 
(Landw. Versuchs.-Stat., 25, 221).—After remarking on the unsatis- 
factory state of fodder analysis, and the want of accuracy in classing 
the results as protein, fat, non-nitrogenous extract, and woody fibre, the 
author details experiments made on residues obtained from rye grain, 
meadow hay, and red clover respectively, by treatment with ether and 
alcohol, cold and warm water, and infusion of malt. The residues 
were analysed, and were treated with dilute acids, potash solution, and 
Schulze’s reagent in various orders, and the resu!ts are discussed 
without leading to any definite conclusions. oF 


Estimation of the Non-albuminoid Nitrogen in Fodder. By 
E. Scuuuze (Landw. Versuchs.-Stat., 25, 173—176).—Kern has shown 
(ibid., 24, 368) that in Sachsse’s method of estimating amides, the 
presence of ammonium salts causes error in the results, owing to the 
action of nitrous acid on these salts. On decomposing asparagine by 
means of nitrous acid, one-half its nitrogen is converted into ammonia, 
and this under the action of the acid increases the amount of nitrogen 
obtained, so that the result for asparagine is too high. The author 
finds that the amount of nitrogen obtained from ammonium salts 
depends on their state of concentration, and on the temperature at 
which the reaction takes place. 4. TF. 


Estimation of Proteids in Fodder. By R. Wacner (Land. 
Versuchs.-Stat., 25, 195—219).—In papers by F. Sestini (ibid., 23, 
305) and B. Dehmel (ibid., 24, 214), the process given by the author 
is unfavourably criticised in part. The author gives numerous ex- 
amples to show that the method he has previously described (ibid., 
21, 259) gives accurate results. The fodder may be extracted either 
by a 0°04 per cent. solution of hydrochloric acid or a 0°125 per cent. 
solution of potash; the latter gives the best results. The extraction 
takes a day, and should be made at the lowest possible temperature, with 
frequent shaking. The alkaline solution is treated with dilute acetic 
acid until a white precipitate appears, then a saturated solution of tannin 
in acetic acid is added to precipitate the proteids. After 12—24 hours 
filter, and to the filtrate add a considerable amount of common salt to 
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collect the proteids in suspension : after 24—48 hours this residue may 
be collected. J. T. 


Examination of Mineral Oils. By O. Brenxen (Zeits. Anal. 
Chem., 1879).—The author describes his method of examining such 
oils as are used chiefly for lubrication of railway axles and of ma- 
chinery. He claims for his process the advantage of detecting the 
presence of tar-oils, which resemble mineral oils in not being saponified 
by caustic ‘soda solution; it also shows whether the oil is properly re- 
fined and is free from undissolved substances. The presence of undis- 
solved particles in very small quantity is objectionable, since by set- 
tling they render the lower stratum of oil in a. vessel useless for many 
purposes; they also clog the woollen feeder which supplies oil to rail- 
way axles. 

The examination consists of the following parts :— 

1. Determination of the Specific Gravity. 

2. Determination of the Temperature at which Vapour is Evolved which 
will Burn continuously.—The oil is heated on a sand-bath in a porce- 
lain crucible 6°4 cm. in diameter and 4°7 cm. deep, which is filled to 
within 1:2 cm. of its edge. A small flame is passed once over the top 
of the crucible without touching the edge or the surface of the oil; it 
should take as many seconds in passing as the number of cm. breadth 
of the crucible. This test is conveniently repeated for each 5° rise of 
temperature of the oil, and is then, if necessary, repeated for each 1° 
rise between the limits thus found. The oil should froth only slightly, 
or not at all, when thus heated. 

3. Determination of Solidifying Point. 

4. Determination of Undissolved Bodies.—10 c.c. of oil are dissolved 
in 10 c.c. of ether, filtered through a weighed filter, and the filter and 
residue weighed after having been washed with ether and dried. 

5. Behaviour with Soda Solution.—5 c.c. of soda solution of 1°4 sp. 
gr. are poured into a graduated test-tube, 10 c.c. of oil are added, and 
the whole is well shaken and heated in a water-bath; the solution 
must separate perfectly from the oil in a few minutes or when the 
water boils; the tube is then removed and once more shaken and re- 
placed in the water-bath; after the soda solution has once more per- 
fectly separated it must be clear and show no alteration of volume 
after cooling; an increase of volume indicates unwashed tar-oils. The 
inside of the tube must be perfectly clean, to insure the rapid and com- 
plete separation of the solution from the oil. 

6. Behaviour with Nitric Acid.—On mixing the oil with nitric acid 
of 1:45 sp. gr., the rise of temperature observed must be very 
slight, or better none; if much rise occurs, the presence of washed 
tar-oils is indicated. If a small preliminary trial shows that no very 
violent reaction occurs, 75 c.c. of oil are poured into a graduated 
20 ¢.c. tube and are brought to 15° C.; 7°5 ¢.c. of the nitric acid at 
15° C. are then added, the tube is closed with a cork through which a 
thermometer passes, and the liquids are well shaken. If a violent 
reaction occurs a larger vessel is used and a glass tube passes through 
the cork, which is closed with the finger during the agitation. 

7. Behaviour with Sulphuric Acid.—This test is carried out in the 
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same way as that with caustic soda (5), 10c.c. of oil being mixed 
with 10 c.c. of acid of 1°53 sp. gr. The acid must not be coloured 
black or brown, otherwise insufficient refining is indicated, or the pre- 
sence of tar-oils, already indicated by nitric acid, is confirmed. 

8. Examination of the Aqueous Extract for Slime and Free Acid.— 
Water, which has been violently agitated with the oil, must separate 
clear and must show no acid reaction. Slimy particles will make the 
water turbid, they are not removed by filtration, and settle after a 
time. 

The author does not consider the above method perfect, and intends 
to publish further papers on the reaction with nitric acid and on the 
determination of the consistency of the oil. F. C. 


Determination of Ash in Coal. By F. Muck (Zeits. Anul. 
Chem., 1880, 1831—149).—The determination and incineration of ash 
is in many cases accompanied with great difficulties, such as— 

1. The difficulty of incinerating bodies like anthracite, graphite. 

2. The formation of carbon, which cannot be burnt off without 
difficulty (with fusible organic substances). 

3. The presence of certain mineral substances which retard the 
incineration, e.g. silica, phosphates, fusible salts. 

4. The tendency to decrepitate, shown by some plants and almost 
all kinds of coal. 

5. The greater or less solubility of some ash-constituents. 

6. The chemical changes which the ash may experience, according 
to the time and degree of heat and the draught of air. 

The author has investigated this subject very fully, and gives a 
detailed account of his experiments, which tend to show that the 
following conditions should be observed in order to obtain accurate 
results :— 

1. The substance to be incinerated must be pulverised very finely 
and heated very gradually. 

2. In order to completely incinerate the ash it is advisable to moisten 
it with alcohol, after incineration, and to continue the burning. 

3. Other conditions are considered in the original paper, which are, 
however, mostly known to practical analysts. D. B. 


Technical Chemistry. 


Potassium Ferrous Oxalate and its Use for Developing Pho- 
tographic Bromide of Silver Plates. By J. M. Eper (Ding. 
polyt. J., 235, 376—379).— Potassium ferrous oxalate has more pow- 
erful reducing properties than any acid or neutral ferrous compound 
hitherto examined, its power of reduction approaching that of an 
alkaline solution of pyrogallic acid. Hence it has been introduced 
in photography for developing bromide of silver plates. The author 
found that this developer, when applied correctly, gives better nega- 
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tives than those developed with the usual alkaline pyrogallic acid 
mixture. It is essential to use a solution of slightly acid reaction, 
otherwise the development of the plates will not be successful. Gelatin 
plates are at present mostly developed with this salt. The plates are 
dipped into a solution of potassium ferrous oxalate and the picture 
developed in about two to five minutes. Several plates can be placed 
and developed in the same solution. Since this solution is somewhat 
more expensive than pyrogallic acid, the author has been investigating 
various modes whereby the developer may be recovered. He succeeded 
in devising a method of recovering the most valuable ingredient of the 
solution, viz., potassium oxalate, by the very simple process of preci- 
pitating the iron with potash, evaporating and crystallising. 
. B. 

Analyses of Four Waters for Turin. By A. Linsen (Gazzetta, 
10, 86—115) and 8S. Canxnizzaro (ibid., 115—118).—The municipality 
of Turin having decided to introduce a new water supply for the city, 
sent samples of four waters from different sources to the authors of 
these two papers for analysis. Lieben gives a long dissertation both 
on potable waters in general and on the methods of analysis, the 
analytical results being given in tabular form. The permanganate 
method (Schulze’s process) was employed for the organic matter, as 
the author considers that of Frankland and Armstrong to be liable to 
error, both from loss of volatile organic matter during evaporation 
and from the action of the sulphurous acid. Cannizzaro’s results 
agree with those obtained by Lieben, with the exception of the 
nitric and nitrous acid; the former chemist having taken all the pre- 


cautions indicated by Kiimmerer (J. pr. Chem., 1875) found that no 
nitrous acid was present. Both chemists insist upon a knowledge of 
the history of the water as a most important factor in pronouncing 
an opinion as to its potability. . C. E. G. 


A Peculiar Water, By W. Wattace (Analyst, 1880, 79).—This 
deep well water, which penetrates the strata of sedimentary rocks of 
the lower coal formation, is entirely free from sulphates, but contains 
large quantities of free ammonia, of chlorine, and of barium, giving a 
precipitate with calcium sulphate. The analysis gave the following 
results in parts per million :— 


BaCO3. CaCO. MgC0O3. CaCly. MgCl. 
54°] 262°6 23°0 92°4 780 
Organic Total 

KCl. NaCl. Al,O;, &c. SiO,. and volatile. solids. 
24:0 1783:0 8:0 70 85:0 2417°1 

Hardness, degrees per million 

Oxygen required to oxidise organic matter 

Ammonia, free, per million 

™ organic 

One month later the water had not altered in its composition, not- 


withstanding large quantities had been withdrawn from the well. 
L. T. O'S. 
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Evolution of Carbonic Oxide from Red-hot Iron Stoves. 
By F. Fisner (Dingl. polyt. J.. 235, 438—443).—This question was 
first considered by Pettenkofer in 1851, and Morin in 1869 proved 
that iron stoves evolve carbonic oxide, which escapes into the air of 
the room when they are heated to redness, thus becoming injurious to 
health. The presence of carbonic oxide and hydrogen in the air 
heated by iron stoves is explained by the diffusion of these gases 
through the red-hot metal, which can be avoided by lining the in- 
terior of the stoves with refractory bricks or stone and regulating the 
fire so as to prevent.the formation of carbonic oxide in the stove as 
much as possible. D. B. 


Mode of Desulphurising the Crude Soda-lyes obtained in the 
Le Blane Process. (Dingl. polyt. J., 235, 299.)—The oxidation of 
the sulphides in the soda-lyes has recently been facilitated by the ad- 
dition of manganese. 1 liter of the lye is treated with 1 gram of 
manganous chloride at a temperature of 50° to 60°. A strong current 
of air is then passed through the mixture, the manganous oxide 
formed being converted into a higher stage of oxidation, which, how- 
ever, immediately gives up again its oxygen to the metallic sulphides 
in the lyes. As soon as these are desulphurised they are drawn off 
from the manganese oxide, which can be used for fresh quantities of 
the lye. In this way considerable quantities of the latter can be 
desulphurised, using comparatively little manganous oxide. 

D. B. 

Preparation of Soda from the Sulphate by Means of Lime 
and Sulphur. By F. Gurzxow (Dingl. polyt. J., 236, 148—158). 
The author has patented a method of preparing caustic soda from 
sodium sulphate by treating the latter with calcium sulphite and in- 
troducing sulphurous acid gas into the mixture. Soluble calcium 
bisulphite is thus formed, which reacts with the sodium sulphate, 
forming calcium sulphate and sodium bisulphite. These are separated 
by filtration, and the gypsum washed out with hot water. The sodium 
bisulphite is then treated with milk of lime, whereby a solution of 
caustic soda is obtained, which contains a certain proportion of sodium 
sulphite and sulphate and also calcium sulphite. It is evaporated in 
the usual manner, and the calcium sulphite which is left after decanta- 
tion is used in another operation. The following two questions pre- 
sented themselves to the author in working out this method :—(1.) 
To what extent can sodium sulphate be transformed into the sulphite 
by means of lime and salphurous acid; and (2) to what extent can 
sodium sulphite be rendered caustic by lime? As regards the first 
question, the conversion of sodium sulphate into sulphite is very 
satisfactory, and might be regarded as complete, if it were not for the 
solubility of the calcium sulphate, which is greater in the solution than 
in pure water. In the subsequent treatment with lime, this has a ten- 
dency to reconvert part of the sodium sulphite into sulphate. The 
second question could not be solved in a satisfactory manner, although 
success depends in a great measure on the solution being sufficiently 
dilute, but even with 14 grains per liter only 87 per cent. was converted. 
The results obtained, however, were only approximate, and, therefore, 
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could not be used as proper data for answering this question. It was 
found that sodium sulphite requires a greater dilution than the car- 
bonate. 

Details of the apparatus used and the mode of working are 
given. D. B. 


Dephosphorisation of Pig Iron. By R. v. Wacnzr (Dingl. 
polyt. J., 236, 147).—Bull has recently discovered a process of de- 
phosphorising pig iron, which depends on the conversion of the 
phosphorus into phosphoretted hydrogen. The process is said to have 
been very successful as far as it has been tried at the present time. It 
consists in introducing into the fluid metal, after separating carbon, 
silicon, &c., by means of a current of air, a stream of steam mixed 
with hot air. The steam is decomposed, the hydrogen combining 
with the phosphorus, and escaping in the form of vapour as phospho- 
retted hydrogen. 

It is mentioned that this method, should it continue to give satis- 
factory results, would become of great practical importance, as it 
would probably compete with the Thomas-Gilchrist process. The 
author, however, points out that C. Winkler is really the originator of 
this idea. In the first part of his Auleitung zur Untersuchung der In- 
dustrie-Gase (Freiberg, 1876, 6) Winkler in describing the Bessemer 
process distinguishes (1) combustion of the carbon and silicon by 
means of a current of air, and (2) removal of phosphorus in the form 
of a hydrogen compound, by forcing superheated steam through the 
— column, which is identical with the process proposed by 

ull. D 


Preparation of Nickel. (Dingl. polyt. J., 235, 444.)—According 
to Laroche and Prat, the composition of the nickel ore of New Cale- 
donia is as follows :— 


SiO). CaO. Al,O3. MnO. Fe,0; CoO. NiO. MgO. K,0,LiO,Cu. HO combined 
rm 41030 70 90 140 13 89 6:0 11 87 = 100°00 
46005 13 40 52 00173 90 0-7 16°0 = 100°C0 


The powdered ore is treated with an equal weight of sulphuric acid 
of 56° to 66° B. The mixture is boiled out with water and treated 
with a quantity of ammonium sulphate equivalent to the amount of 
nickel sulphate present. After concentration, nickel ammonium sul- 
phate crystallises out, which when recrystallised, is obtained in a 
chemically pure form. The latter is boiled with an equivalent quantity 
of an alkaline oxalate, and the precipitate treated with sodium or 
potassium carbonate at 110°. The oxalic acid is thus recovered, and 
can be used again for a fresh operation, whilst the carbonate of nickel 
1s reduced to the metallic state in the usual manner. Dd. B. 


Examination of the Effect of Hard and Soft Water on the 
Brewing of Beer. By E. R. Sovrupy (Bied. Centr., 1880, 145— 
147).—Composition of the worts (unhopped) prepared with distilled 
water, and with hard water containing 66°9 grains calcium sulphate, 
and 16°5 grains magnesium sulphate per gallon, was compared, the 
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result being that neither of the above salts in solution has any appre- 
ciable influence on the amount of extract obtained, or on the compo- 
sition of that extract; but the wort prepared with hard water settles 
more quickly, and remains unfermented longer, than if it had been 
prepared with soft water. E. W. P. 


Amount of Sugar in Sorghum, Maize, and Melons. By C. A. 
GorssMANN (Bied. Centr., 1880, 122—124)—The amount of sugar 
(cane and grape) contained in several varieties of the above plants at 
different periods of growth was estimated, and the result arrived at 
was that they are unfitted for the manufacture of sugar by reason of 
the small quantity which they contain. mB W. PF. 


Formation of Fat in Ripening Cheese. By O. Kutinzr 
(Landw. Versuchs.-Stat., 25, 39—46).—The author criticises the 
results of several investigators, and then gives results obtained by 
comparing the proportion of fat in chalk-like and fatty-looking cheese 
from the same block, with that of two of the unchangeable constituents, 
viz., phosphoric acid and lime. The amount of fat was almost the 
same, being slightly less, but not materially so, in the riper portion. 
Samples from an older cheese gave a similar pair of results. The melt- 
ing points of the fats obtained from the same block were almost iden- 
tical, the melting points of the fatty acids also; so that the fats were 
found to be the same in quality and quantity in ripe and in less-ripe 
cheese. J. T. 


Estimation of the Value of Grain. By E. Wottny (Bied. 
Centr., 1880, 116—120).—It is usual to estimate grain by its volume- 
weight, but this is shown to be a false method; the results of careful 
experiment are, that the volume-weight is not proportional to the size 
of the grain; with barley and wheat, it diminishes with the size of the 
grain, whereas with certain sorts of oats it increases as the size of the 
grain diminishes: the volume-weight of a mixture of large and small 
grains is a mean of the volume-weight of both sorts; the volume- 
weight of grains of like size is greater the less water they contain ; it 
is likewise greater the riper the crop be, and also higher in the case of 
translucent wheat: the volume-weight of the grains of cereals of 
different varieties is different, and is independent of the size of the 

rain. 
As the volume-weight cannot be taken as a true indication of the 
value of grain, neither can the specific gravity, which is less in pro- 
portion as the grain is riper, and contains more moisture. 

The only true guarantee is the absolute weight of the grains. Of 
grains of like weight and size, those which are most globular, are the 
most valuable. E. W. P. 


Analysis of Various Tinned Foods. By G. W. Wicner 
(Analyst, 1880, 99—102).—From the analysis made of different 
American and Australian tinned meats and vegetables, the author 
considers them to be very slightly, if at all, inferior to raw meat and 
vegetables as articles of food. L. T. O’S. 
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New Coal-tar Colouring Matters. (Dingl. polyt. J., 235, 316.) 
—Meister, Lucius, and Briining prepare from secondary and tertiary 
amines of the aromatic compounds new colouring matters by the action 
of tri- and tetra-chloroquinone or of crude chloranil. 

To prepare violet colouring matters, 1 part chloranil is added gra- 
dually with constant stirring to 2 parts dimethylaniline, and the 
mixture heated at 60° to 70° for some time. Blue colouring matters 
are formed by the action of chloranil on methyldiphenylamine. To 
obtain green colouring matters, chloranil is allowed to act on benzy- 
lated diphenylamine and its homologues, benzytolylphenylamine, &c. 

Colouring matters are also obtained according to Herran and 
Chaude by the action of nitrobenzene on mixtures of aniline and 
double metallic chlorides. D. B. 


Some Analyses of Starchmakers’ Residues. By F. Hotpr- 
FLEISS (Bied. Centr., 1880, 66).—The author has analysed two samples 
of these residues with the view of estimating their value as fodder; one 
sample was in the state in which it left the factory ; the other had been 
put under pressure to extract all the water possible. The analyses of 
the wet and dry substances show a striking difference in the percentage 
of albuminous substances and carbohydrates: the former largely di- 
minishing, the latter increasing in the dried substance, which is easily 
accounted for by the water carrying off the albumin. The employ- 
ment of pressure in order to bring the substance into portable and 
marketable condition would not be found injurious, but when itis used 
for feeding purposes, it should in every case be supplemented by highly 
concentrated starchy foods. 

The author compares the value of both with raw potatoes; taking 
the residue from one centner of these at 0°17 mark, the wet starch 
residue is worth 0°44 mark, the dry residue 1:15 marks. J. F. 


On Explosives for Blasting, especially Nitroglycerine. By 
B. C. Nigeperstapt (Dingl. polyt. J., 233, 75—78).—The most widely 
used dynamite is Noble’s kieselguhr dynamite. When used in solid 
rock it has from 6 to 7 times the force of blasting-powder. 

The “kieselguhr” in its natural state has the following percentage 
composition :—Insoluble silica, peroxide of iron, alumina, and calcium 
sulphate, 15°43; soluble silica, 77°30; water, 7°27. Green kieselguhr 
has the following percentage composition :—Insoluble silica, d&c., 
10°97; soluble silica, 62°92; organic matter, 17°76; water, 835. 
The kieselguhr is first burned in a furnace to destroy the organic 
matter and expel water. The mingling of the nitroglycerine with the 
burned earth is done by hand labour in wooden troughs lined with 
lead or india-rubber. The cartridges are prepared at the manufactory, 
of size corresponding with that usual for the bore-hole. The strongest 
cartridges are made with 75 per cent. nitroglycerine, the absorbent 
material being nitrocellulose or kieselguhr. The weaker sorts contain 
about 50 per cent. of nitroglycerine. 

Rhezite consists of a mixture of 30 to 65 per cent. of nitroglycerine 
with saltpetre, chalk, and sawdust. 


University of dichigan 
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Recently there has been brought into use in mining a mixture of 
nitroglycerine and dissolved gun-cotton. 

Lithofracteur consists of 52 per cent. of nitroglycerine, mixed with 
kieselguhr, coal, Chili saltpetre, and sulphur. 

Dualin is better fitted for practical work than lithofracteur. It 
contains 50 per cent. of nitroglycerine, with sawdust and potassium 
nitrate. 

The sp. gr. of dualin is only half that of dynamite, and it has per 
volume about 50 per cent. less explosive power. WW. Bs 


Liquid for the Preservation of Botanical Preparations. 
By J. Nesster (Landw. Versuchs.-Stat., 24, 275—277).—The author 
has used a 20 per cent. solution by volume of alcohol with 1—2 
drops of an 8 per cent. solution of sulphurous acid in the form of 
acid calcium sulphite to every 200 c.c. of alcohol. This is suitable 
for green parts which are easily bleached ; for roots which are brown, 
3—4 times as much of sulphurous acid is used. The solution has 
behaved very well since 1875. So far as observations go, animal pre- 
parations may be preserved in the same way. J. T. 


Primavera-wood. By J. Moe ier (Dingl. polyt. J., 236, 146). 
—This wood comes from Navidad (west coast of Mexico), and was 
obtained by Exner in Hamburg, where it had been sent into the market 
as furniture-wood. 

The author has examined this wood. As to its botanical origin 
nothing is known, and from its anatomical structure also sufficient 
data could not be obtained for tracing its origin. The colour of the 
wood is yellow on its split or sawn surfaces; its polished sections, 
however, are coloured light reddish-brown, and the naked eye dis- 
cerns elegantly marked rays of a light colour, in which minute yellow 
spots are scattered about. The sp. gr. of the wood is 0°99, and its 
hardness very great. D. B. 


General and Physical Chemistry. 


New Hydrogen Lines and the Dissociation of Calcium. By 
H. W. Vocet (Ber., 13, 274—276).—The spectrum of hydrogen has 
been hitherto considered to consist mainly of four lines: but in his 
photographic examination of Geissler’s tubes containing hydrogen, the 
author has detected a number of other lines, some of them in the 
violet and ultra-violet of remarkable intensity and sharpness. Almost 
the same lines are observed in the photographed spectrum of perfectly 
pure electrolytic hydrogen, and hence must be considered characteristic 
of that element. 

One of the most brilliant of these lines is slightly less refrangible 
than the Fraunhofer line H’, which, together with H’, is usually 
ascribed to calcium. The author designates it Hd., the symbol Hd 
representing a hydrogen line. 

According to Lockyer (Proc. Roy. Soc., 28, 157), the element 
calcium, when submitted to the enormous temperature of the white 
fixed stars, which are regarded as the hottest, undergoes dissociation 
into two bodies X and Y, to which the lines H' and H” respectively 
belong. This dissociation cannot be artificially effected. Lockyer 
relies on the observation of Huggins, that in the spectra of Sirius, 
Vega, and other stars, the first of these lines is present, while the 
other is absent or scarcely visible. 

The author interprets the facts otherwise: the so-called H’ line in 
the stellar spectra being, in his opinion, identical with the hydrogen 
line Hd,, and not belonging to calcium. The remaining hydrogen 
lines are also much more intense in these stellar spectra than in the 
spectrum of the sun. 

This view is borne out by an examination of the published observa- 
tions of Huggins (Compt. rend., 1880, No. 2). Huggins there gives 
the wave-lengths of twelve stellar lines in the violet and ultra-violet. 
The first two of these are the acknowledged hydrogen lines, Hd, and 
Hd; and the others agree so closely with the hydrogen lines dis- 
covered by the author, that there can be no doubt as to their identity 
with them. 


Huggins’ stellar lines. New hydrogen lines. 
3968 3968 
3887°5 3887 
3834 3834 
3795 3795 
3767°5 3769 


The rest of Huggins’ lines have not been observed by the author, 
who used glass prisms which strongly absorb violet and ultra-violet 
rays. Huggins used quartz prisms. 

Whether these lines are contained in the solar spectrum must be 
ascertained by using more highly dispersive instruments. Doubtless 
the presence of the line H' will render ditficult the detection of Hd. 

VOL. XXXVI. 24 
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Lockyer explains the frequent occurrence of the line H’ “ injected 
into the chromosphere” without H”’, observed by Young, as due to 
the dissociation of calcium. In the author’s opinion the line noticed 
to occur singly by Young was Hd,, and not H’. Ch. B. 


_ Dichroic Fluorescence of Magnesium Platinocyanide. By 
E. Lommen (Ann. Phys. Chem. [2], 8, 634—640).—A particularly well- 
formed crystal (a four-sided prism) of this salt being at the disposal of 
the author, various optical phenomena exhibited by it were carefully 
noted as follows :— 

(1.) Viewed by reflected light, the side faces were green, the end 
faces blue-violet. 

(2.) A ray of transmitted light was broken up into an ordinary 
bright carmine-red ray, and an extraordinary dark blood-red ray. 

(3.) In ordinary blue or violet light, the crystal showed splendid 
orange fluorescence. 

(4.) When this orange light is viewed through a Nicol prism it 
appears orange-yellow when the plane of polarisation of the Nicol is 
perpendicular to the axis of the crystal, scarlet when it is parallel to 
the same axis. 

(5.) If the violet light employed be first polarised, the fluorescent 
light is orange-yellow when the plane of polarisation is perpendicular 
to, scarlet when it is parallel to the axis of the crystal. 

(6.) If a polarised violet ray falls normally on one of the end faces, 
a scarlet fluorescent light is obtained, and this colour is unchanged 
when the plane of polarisation is turned about the axis of the crystal. 

(7.) If the ray falls obliquely, the plane of polarisation remaining 
perpendicular to the end-face and therefore containing the axis of the 
crystal, the colour remains unchanged; if, however, the plane of 
polarisation be inclined to the axis, the colour changes. From this it 
would appear that the light vibrations must be perpendicular to the 
plane of polarisation. The same conclusion results from the following 
considerations :—Red fluorescent light is obtained when the violet ray 
falls normally on the end-face, and when consequently the plane of 
vibration is perpendicular to the axis of the crystal; red light is also 
obtained from the side-faces when the plane of polarisation is parallel 
to the axis of the crystal; but since, in the first case, the plane of 
vibration is perpendicular to the axis, it should be the same in the 


second : it is therefore perpendicular to the plane of polarisation. 
F. D. B. 


Phosphorescence. By B. Sriirtz (Ann. Phys. Chem. [2], 8, 528). 
—In high vacua, the following substances exhibit phosphorescence :— 
Magnesium phosphate, wolframite, cerusite, adularia, doublespar, apa- 
tite, franklinite, dolomite, red spinel, cobalt-glanz, stannite, baryta, 
chrome-ironstone, lazulite, lepidolite, zinnwaldite, ankerite, greenockite, 
pektolite, borax, leucite, sanidin, and the meteorite of Java, 1869. 
Cerusite is deprived of this property by ignition ; while on the other 
hand the following substances exhibit no phosphorescence, or but a 
faint trace, until after they have been heated to redness :—Brucite, 
magnesite, orthoclase, kaolin, axinite, kieselzink, fergusonite, apophy]- 
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lite, and coelestin. A leng list of minerals is also given which do not 


exhibit phosphorescence. R. R. 


Electro-optic Observations on Various Liquids. By J. Kerr 
(Phil. Mag. [5], 8, 85—102 and 229—245).—Some years ago two 
papers were published by the author (ibid., 1875) describing experi- 
ments in which a power of double refraction was induced in glass, 
carbon bisulphide, and other dielectrics by the application of electric 
force ; since then observations have been made with improved appara- 
tus, and with the advantage of previous experience. 

The liquid to be examined is contained in a glass cell formed by boring 
a hole one inch in height and five-eighths of an inch in width through 
a piece of plate-glass three-quarters of an inch thick; the ends of the hole 
are covered with thin pieces of plate-glass gently pressed against the 
main piece by suitable screws. Im the centre of the cell thus formed 
two brass buttons, each one-quarter of an inch in diameter, oppose their 
slightly convex and heavily plated surfaces. The distance between 
the two surfaces is one-eighth of an inch, whilst the line joining their 
centres is horizontal and parallel to the surfaces of the plate-glass. 
One of the buttons is connected with an electrical machine, the other 
with the earth by means of wires passing through holes drilled in the 
glass. Similar holes serve to fill and empty the cell. A ray of light 
emitted by a flat paraffin flame presented edgeways, passed, first through 
a polarising Nicol having its prineipal section at an angle of 45° to the 
horizon, then through the cell above described, then through one or 
more slips of thin plate-glass so arranged that they could be subjected 
to strain by means of weights, and finally through the analysing Nicol. 

In order thoroughly to understand the results of these experiments, 
we must remember that when a ray of light polarised in a plane 
inclined at 45° to the horizon passes through a slice of a uniaxial 
crystal having its principal axis vertical, the ray is broken up into 
two parts, one of which (the ordinary ray) has its vibrations in a 
plane perpendicular to the axis; the other (the extraordinary ray) has 
its vibrations in a vertical plane containing the axis. In negative 
uniaxial crystals, such as calcspar, the velocity of the extraordinary 
ray is greater; in positive uniaxial crystals, such as quartz, it is less 
than that of the ordinary ray. Precisely the same effect can be ob- 
tained with a piece of glass subjected to strain in one direction; if 
stretched vertically or compressed horizontally, the light, having its 
vibrations vertical, will travel faster; if compressed vertically, or 
stretched horizontally, the light, having its vibrations vertical, will 
travel slower than that which has its vibrations horizontal. In the 
first case, therefore, the glass acts as a negative, in the second, as a 
positive uniaxial crystal, with the principal seetion vertical. 

Since this birefringent action induced in the glass varies with the 
strain to which it is subjected, it is evident that we are provided with 
a means of exactly compensating any similar action of the electrified 
liquid in the cell, and so observing the nature and measuring the 
amount of such action. This is the object of the slips of glass placed 
m the path of the ray of light, as above described. 

As an illustration of the effects observed when a liquid is submitted 
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to electric force, we may select those obtained with carbon bisulphide. 
The cell being filled with this liquid, the slips of glass being subjected 
to no strain. and the analysing Nicol being turned to perfect extinction, 
the electrical machine is set in motion, and immediately the light is 
restored in the form of a fine vertical line; as the potential rises, the 
light increases steadily until it is quite brilliant; but if a spark be 
taken upon the knuckle from the prime conductor the phenomenon 
vanishes instantly. One of the compensating slips is now subjected 
to strain, and it is found that horizontal tension strengthens the effect 
of electrical action, whilst horizontal compression weakens it, and when 
strong enough reproduces sensibly perfect extinction. It would, 
therefore, seem that the electric tension has the same effect on the 
liquid as a horizontal tension on the glass, in other words, the electric 
force sets up a birefringent action in the carbon bisulphide; the light 
which is polarised in the plane parallel to the lines of force, that is to 
say, the vibrations of which take place in the plane perpendicular to 
the lines of force, is relatively retarded. 

Carbon bisulphide when electrified acts therefore as a positive 
uniaxial crystal with the axis perpendicular to the lines of force. 
Other liquids, such as colza and olive oils, with which the glass cell 
was filled, yielded opposite results, behaving as a negative uniaxial 
crystal with the axis in the same relative position. 

Experiments were made with a large number of liquids, with the 
general results given in the following table, where the positive 
liquids are arranged as nearly as possible in the descending order of 
electro-optic power, the larger and clearer intervals being marked by 
separating lines. The negative liquids are not so arranged, but colza 
and seal oils are certainly among the strongest, and linseed is the 
weakest. 


Positive liquids. Negative liquids. 
Carbon bisulphide, v. g. Vegetable fixed otls. 


Colza, v. g. 

Sweet almonds, v. g. 
Olive, v. g. 

Carbon dichloride, v. g. a ee 
Xylene, v. 9. Nu ali 
Toluene, v. g. Mustard-seed, p. 4. 


Cymene, v. g. 
Benzene, v. g. Linseed, p. 9. 


Cumene, g. 
Paraffin oil (sp. gr. 0°890), v. 


Animal fixed oils. 
Seal, g. 
Cod liver. 
Lard, p. 9. 
Neatsfoot, g. 


Amylene, v. 9. 


Paraffin oil, v. g. 
Sperm oil, p. g. 
Terebene, v. g. 
Bromotoluene, b. 


Valeric acid, b. 
As it is admitted that very slight changes in the conditions of the 
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experiment produce large variations in the electro-optic power, and as, 
moreover, no care seems to have been taken to obtain pure liquids, 
further than to purchase the best readily obtainable, the above order 
of the positive liquids may require much alteration. 

The electrical conductivity of the various liquids was roughly esti- 
mated by drawing sparks from the prime conductor of the electrical 
machine, firstly when the conductor was in connection with one of the 
brass buttons of the cell, while the other was in connection with the 
earth; and secondly when the conductor was entirely disconnected. 
If the sparks are in each case of about the same density and length, 
the liquid in the cell must evidently be a good insulator ; if the sparks 
are smaller in the first case the liquid is not a good insulator, whilst if 
no sparks at all can be obtained, the liquid evidently conducts elec- 
tricity without difficulty. The letters v. g.,9., p.g., and b., placed 
after the names in the table, signify that the insulation obtained with 
the liquid is very good, good, pretty good, or bad. 

When experiments were made with nitrobenzene, it was found 
that no optical effect could be obtained in the usual way, the liquid 
conducting electricity with the greatest facility. An interesting 
phenomenon was, however, observed when the wire connecting the 
machine with the cell was interrupted by a small air-space. In this 
case a momentary restoration of the light takes place at the instant 
of the passage of a spark across the air-space, and this restoration is 
the brighter the greater is the distance across which the spark has to 
travel. 

By means of a Thomson’s long-range electrometer, the electric 
potential during the experiments with non-conducting liquids was 
measured, and the tension of the compensating glass slips being at the 
same time noted, it was possible to obtain at any rate a general idea of 
the relation between potential and birefringent action. As regards 
the glass slips, it was inferred that the straining weight and the 
optical effect are sensibly proportional as long as the weight does not 
exceed 12 lbs. The weight, therefore, may be regarded as a measure 
of the optical effect. This being so, quantitative experiments with 
carbon bisulphide proved that as the potential increases the intensity 
of the corresponding birefringent action also increases, and that the 
increments of potential corresponding to a constant increment of 
birefringent action have sensibly smaller values at high than at low 
potentials. Experiments with other liquids gave similar results, and 
it was remarked that in some cases the optically equivalent potentials 
for two liquids were respectively proportional. F. D. B. 


Specific Heat of Water. By Baumcaarrner (Ann. Phys. Chem. 
[2], 8, 648—653).—At Prof. Pfaundler’s suggestion, new determina- 
tions were made, in which the method of mixtures was employéd, 
precautions being taken to render the results as accurate as possible. 
Tables of the numbers obtained are given. The values of the true 
specific heat of water at 100° (the specific heat at 0° being taken as 
unity) as given by different observers are as follows :— 
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Regnault’s experiments and calculation 

ie and Bosscha’s calculation 
v. Miinchhausen’s experiments and Wiillner’s calculation.... 1-0302 
Baumgartner’s experiments and Pfaundler’s calculation .... 1°0307 
Henrichsen’s experiments and calculation 1:0720 
Jamin and Amaury’s experiments and calculation 
Marie Stamo’s experiments and calculation 


Freezing Mixtures of an Acid and a Hydrated Salt. By 
A. Dirre (Compt. rend., 90, 1163—1165).—The reduction of tem- 
perature observed when sodium sulphate is mixed with hydrochloric 
acid is not due simply to the solution of the salt. Double decom- 
position takes place in accordance with the principle of maximum 
work ; sodium chloride is produced, and this, being insoluble in 
concentrated hydrochloric acid, is precipitated: the water which 
existed in the salt as a solid is set free as a liquid, and it is mainly 
this passage of the water from the solid to the liquid condition which 
causes an absorption of heat. If the hydrochloric acid be not suffi- 
ciently concentrated, a portion of the salt formed is dissolved, the 
decomposition is not complete, and the maximum reduction of tem- 
perature is not obtained. When 16 parts of sodium sulphate are 
mixed with 12 parts of the commercial acid, the temperature of the 
mixture is reduced about 33°. Similar effects are produced with 
mixtures of sodium phosphate or sulphate with nitric acid, and the 
alums or sodium phosphate with hydrochloric acid. 

Pure phosphoric acid may be easily obtained by saturating a solution 
of sodium phosphate with hydrechloric acid gas, decanting the clear 
liquid from the precipitated common salt, and distilling off the excess 
of hydrochloric acid. C. H. B. 


Compounds of Hydrogen Peroxide. By Berruetor (Compt. 
rend., 90, 334—337).—The paper gives the measurements of the 
thermic relations of certain combinations of hydrogen peroxide with 
alkalis, recently discovered by Schone. The combination BaO,.H,0,, 
decomposes with development of heat = + 142 cal. into BaO,.H.0 
+0; this hydrate of barium peroxide then combines with more 
water, BaO,.H,O0 + 9H.O = BaO,.10H.0 = + 29°6 cal., and finally it 
breaks up into BaO.H,O and oxygen, BaO,.10H,0 = BaO. 10H,0 + 
O = + 11°8 cal., each of these reactions being attended with develop- 
ment of heat. The same series of reactions serves to explain the 
instability of hydrogen peroxide in the presence of a trace of baryta, 
or of any other alkali, the following series of reactions taking 
place :— 

2H.0, + BaO.H.O = BaO,.H,0, + 2H.0 
BaO,.H.0, = BaO,.H.O aa O 
BaO,.H,O = BaO.H,0 + O. 


All these reactions are attended with a disengagement of heat, and 
thus the alkali reverts to its original condition, when it reacts upon a 
fresh quantity of hydrogen peroxide, continuing a series of reactions 
which individually and collectively are exothermic. R. R. 
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Heat of Formation of Ammonia, of the Oxides of Nitrogen, 
and of the Nitrates. By J. THomsmn (Ber., 13, 498—500).—Ber- 
thelot (Compt. rend., 89, 877, this volume, p. 207) has recently shown 
that the heat of formation of ammonia cannot be accurately deduced 
from experiments based on the action of chlorine on aqueous 
ammonia. Satisfactory results are obtained by burning ammonia in 
oxygen; the heat of combustion for 1 mol. NH; equals 91300. The 
heat of formation of N + H, is 12200. 

The author has repeated Berthelot’s experiments, and obtains 90650 
for the heat of combustion, and 11890 as the heat of formation for 
1 mol. NH;. 

Since the heat of formation of ammonia enters into the calculations 
for the heat of formation of the acids and oxides of nitrogen, the fol- 
lowing numbers must be substituted for those contained in the pre- 
vious communication (Ber., 13, 498—500, and this vol., 81). 


TaBie I. 


Heat of formation. 
Nitrous oxide — 18320 
” 9 + 3255 
Nitric oxide —21575 
” ” — 24830 
Nitrous acid — 6820 
N.0, + O + Aq. — 36330 
N + O, + H+ Aq. +30770 
NO+0+H + Aq. + 52345 
O — 2005 
+19570 
+ 29820 
N,0 + O, + Aq. + 48140 
NO, + O; + Aq. + 72970 
N,0O, + O + Aq. + 33830 
+41510 
+ 63085 
+43515 
+ 18670 
+49090 
+ 70665 
+51095 
+ 18320 


TasLe I1.—Heat of formation of Metallic Nitrates by direct union of their 
Elements. 


Anhydrous nitrates. Heat of formation. | Anhydrous nitrates. Heat of formation. 
Potassium .... 119480 
Sodium 111250 Strontium 
Lithium 111620 Calcium 
Thallium 
Silver 


604 ABSTRACTS OF CHEMICAL PAPERS. 


Heat of Formation of Chloral Hydrate. By A. Wuoriz 
(Compt. rend., 90, 337—342).—The experiments described in the 
paper lead to the following conclusions. The vapours of water and of 
anhydrous chloral may be mixed without giving rise to any sensible 
change of temperature. This fact supports the view entertained on 
other grounds that the vapour of chloral hydrate is a mixture and not 
a compound, and that it forms therefore no exception to the law of 
Avogadro and Ampere. 

Sainte-Claire Deville considers that the experiments detailed in the 
foregoing paper do not determine the point at issue. He declines to 
accept either Avogadro’s law, or any doctrine concerning atoms, 
molecules, forces, peculiar states of matter, &c., refusing to believe in 
what he cannot see or even imagine. As a matter of fact, the vapours 
of ammonium chloride, of the chlorides of the compound ammonias, 
and of many volatile organic bases, correspond with 8 vols., and it has 
not yet been proved that any one of these vapours is a mixture. 

R. R. 

Heats of Combustion of Glycerol and of Ethylenic Glycol. 
By W. Loveuinine (Compt. rend., 90, 367).—The heat of combustion 
of glycerol in the reaction C,;H,O; liquid + 70 gaseous = 4H,0 liquid 
+ 3C0, gaseous, is 392,455; that of ethylenic glycol in the reaction, 
C.H,O, liquid + 50 gaseous = 3H,0 liquid + 2CO, gaseous, is 
283,293. R. R. 


Volatile Metallic Chlorides. By v. Muyer and H. Ziisiin 
(Ber., 13, 811—815).—The authors have endeavoured to settle the 
question as to whether such chlorides as Fe,Cl, Sn,Cl,, become FeCl, 
and SnCl, at higher temperatures, and claim to have proved the 
existence of SnCl, at a temperature of akout 800°. G. T. A. 


Compression of Gaseous Mixtures. By L. Catsrerer (Compt. 
rend., 90, 210).—When a mixture of air and carbonic anhydride is 
submitted to pressure, the liquefaction of the carbonic anhydride is 
often greatly retarded. Thus, a mixture of equal vols. of air and car- 
bonic anhydride will support a pressure of 400 atmospheres at 0° 
without visible change. When, however, 5 vols. of carbonic anhy- 
dride are mixed with 1 vol. of air, the former is easily liquefied. If 
the pressure be then raised to 150 or 200 atmospheres, the meniscus 
of liquefied acid, before concave and well-defined, grows flat and in- 
distinct, then it gradually becomes imperceptible, and the liquid at 
length disappears altogether. The tube then appears as if filled with 
homogeneous matter, which resists all further pressure as a liquid 
would. 

When the pressure is again slowly diminished, the liquid suddenly 
reappears, at a pressure which is constant for given temperatures. <A 
thick cloud appears in the tube, spreads, and vanishes as the liquid 
forms. The pressures at which the liquid carbonic anhydride re- 
appears are at 55°, 130 atmospheres; at 10°, 124 atmospheres; at 
13°, 120 atmospheres; at 18°, 113 atmospheres; at 19°, 110 atmo- 
spheres. Carbonic anhydride gas compressed beyond 250 atmospheres 
is not liquefied at 21°. It might be supposed that this disappearance 
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of the liquid is apparent only, in consequence of the refractive index 
of compressed air increasing more rapidly than that of liquid carbonic 
anhydride, so that at the point where the two indices become equal, 
the surface of the liquid would cease to be visible. But, in that case, 
the surface of separation should again become visible when the pres- 
sure is further increased. This, however, does not occur, and the 
author’s conclusion is that under high pressures a gas and a liquid are 
capable of solution in each other, so as to form a homogeneous 
whole. R. R. 


Note.—The recent experiments of Ramsay on the so-called critical 
point of liquids (Proc. Roy. Soc.) would seem to require some modifi- 
cation of the above theory.—C. E. G. 


Variation of the Tension of Vapour emitted above and 
below the Point of Fusion. By P. pe Monpesir (Compt. rend., 
90, 1158—1161).—The variations in the tension of the vapour of a 
substance are so much greater above its point of fusion than below 
that the two series of variations cannot be accurately represented by 
the same curve. 


Proportion of Carbonic Anhydride in the Air. By J. Reiser 
(Compt. rend., 90, 1144—1148).—The mean of 91 day and night 
determinations made during the latter half of 1879 was 29°78 vols. of 
carbonic anhydride in 100,000 of country air. Between 9 a.m. and 


4 p.M. the mean amount was 28°91 vols. in 100,000; during the night 
30°84 in 100,000; 7.e., the proportion of carbonic anhydride in the 
atmosphere is greater during the night than in the daytime. In foggy 
and hazy weather the mean amount was 31:66, with a maximum of 
34°15 in a very dense fog. Details of the method of determination and 
of the apparatus employed are given. 

The proportion of aqueous vapour in the air varied from 4215 
grams per cubic meter in November to 16°552 grams in August, the 
mean being 10°135 grams (see also this Journal, 36, 744). 

The author considers that no connection has yet been definitely 
established between the variations in the proportion of carbonic 
anhydride in the air, and the mode of circulation of the latter. 

C. H. B. 


The Problem of Estimating the Number of Isomeric Paraffins 
of the Formula C,H,,+. By F. Hermann (Ber., 13, 792).—The 
author gives no description of his method, but states that by a “ more 
concrete method ” than Cayley’s (On the analytical forms called 
Trees. Report of British Association, 1875) he finds the possible 


number of isomeric paraffins of the formula C,,.H». to be 355. 
eS 2 & 


History of Periodic Atomicity. By L. Mryzr (Ber., 13, 
259—265). 
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Inorganic Chemistry. 


Vapour-density of Iodine. By F. Muter and J. M. Crarts 
(Ber., 13, 851—873).—The authors have repeated Victor Meyer’s ex- 
periments (Ber., 13, 399, and this vol., p. 433) on the density of iodine 
vapour, introducing slight modifications in the apparatus to increase 
the accuracy of their results, and they find that the vapour-density of 
iodine begins to be abnormal between 600° and 700°, and at a tem- 
perature of 1390° it is 0°60 of the theoretical density. 

The difference between the results of V. Meyer and those of Deville 
and Troost (Ann. Chim. Phys., 59, 161) is partly due to the fact that 
the latter authorities have taken the temperature of boiling zinc and 
cadmium as 1040° and 860° instead of 940° and 746°3° respectively. 

W. C. W. 


Action of Potassium Iodide on Hydrogen Peroxide. By 
E. Scuénu (Ber., 13, 627—629).—The separation of the small quantity 
of free iodine which occurs on mixing pure hydrogen peroxide with 
neutral potassium iodide is not due, as stated by Berthelot (Compt. 
rend., 90, 333), to the action of the carbonic acid in the air, or to 
some constituent of the containing vessel, but to the fact that hydrogen 
peroxide is decomposed by potassium iodide into water and oxygen, a 
small quantity of free iodine and free alkali being liberated at the 
same time (compare Annalen, 195, 228). T. C. 


Decomposition of Hydrogen Peroxide in Presence of Alkalis 
and Alkaline Earths. By E. Scuéne (Ber., 13, 623—627).—The 
author considers that Berthelot’s theory (Compt. rend., 90, 334) of the 
decomposition of hydrogen peroxide in presence of alkalis or alka- 
line earths is incomplete, since it does not account for the yellow 
colour, which always accompanies the spontaneous decomposition 
of the double compounds of hydrogen peroxide with the peroxides of 
the alkalis and alkaline earths; and that his own view (Annalen, 
192, 257; 193, 241), according to which the formation of higher 
oxides of the metal (tri-, tetra-, or even pentoxides) plays an important 
part in the decomposition of hydrogen peroxide in presence of the 


alkalis and alkaline earths, is more in accordance with observation. 
T. € 


Action of Sulphurous Anhydride on the Oxides of the 
Alkaline Earth-metals. By K. Birnsaumand C. Wirticn (Ber., 13, 
651—653).—Bariwm owide unites slowly with sulphurous anhydride 
at 200°, and more rapidly at 230°, forming BaSO;. Strontium oxide 
absorbs the gas less energetically than barium oxide, the reaction 
commencing only at 230°; the product is SrSO;. Calcium oxide (com- 
pare Schott, Dingl. polyt. J., 202, 52; and Rammelsberg, Pogg. Ann., 
67, 249) does not absorb the gas below 400°, but at this temperature 
combination takes place rapidly with the formation of a basic sulphite, 
CacsS;0,,. At 500° the gas is very rapidly absorbed, but the sulphite 
then splits up into sulphate and sulphide. Magnesium owide begins to 
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absorb the gas very slowly at 326°, forming MgSO;, but this is decom- 
posed at a slightly higher temperature. z=. G. 


Persulphuric Acid. By Brrruztor (Compt. rend., 90, 269—275, 
and 331—334).—The author describes in the first paper his recent 
study of the formation by electrolysis of persulphuric acid, which 
compound was discovered by himself in 1878. The most concentrated 
solution of persulphuric acid he could obtain had 123 grams of S,O, in 
1 litre, the liquid consisting in addition of 375 grams of sulphuric 
acid and 850 grams of water. The method of operating was to pass 
the current from 9 Bunsen cells, connected to form 3 elements, 
through dilute sulphuric acid. The platinum electrodes were sepa- 
rated by a porous partition, and measures were adopted to prevent the 
temperature from rising. At a certain stage of concentration the 
character of the reaction is modified, and instead of pure persulphuric 
acid a combination of that substance with hydrogen peroxide is formed, 
tending to the definite composition, S,0,2H,O, This compound, 
the author considers, is analogous to the combination of barium and 
hydrogen peroxides, BaO,.H,O,, discovered by Schéne. §,0;.2H,0, 
is almost entirely changed into persulphuric avid when it is mixed 
with an excess of monohydrated sulphuric acid. Persulphuric acid in 
solution slowly decomposes; the excess of oxygen is gradually 
liberated, but a certain quantity of hydrogen peroxide is at the same 
time produced. The stability of the acid is increased by dilution. 

In the second paper, the author gives the details of various thermic 
determinations relating to the heat of formation of persulphuric acid 
and other substances. 

From these it appears that the formation of hydrogen peroxide, of 
persulphuric acid, and of ozone are endothermic, and form a graduated 
series :— 


Ozone, O, + O = (Oz.) gives —29°6 calories. 
Persulphuric acid, 8,0, + O = (S,0,) absorbs 27°6 calories. 
Oxygenated water, H,0 + O = (H,0.) absorbs 21°6 calories. 


These substances are transformable one into another, and they all 
contain active oxygen, that is to say, oxygen which acts on oxidisable 
bodies more readily than ordinary oxygen. This is explained by the 
excess of energy which is stored up in them, as indicated by their 
thermic relations. R. R. 


Constitution of Selenious Acid. By A. Micuantis and B. Lanp- 
MANN (Ber., 13, 656—657).—The fact that iodides of the alcohol 
radicles act on sulphites with formation of sulphonic acids shows 
that sulphurous acid may be considered as hydrogen sulphonic acid, 
H.SO.0H. The following experiments have been made with the 
object of determining whether selenious acid has a similar constitution. 
Ethyl iodide acts on potassium selenite only at high temperatures, 
forming free selenium, potassium iodide, and alcohol; in a similar 
manner by the use of benzyl chloride we obtain free selenium, potas- 
sium chloride, benzaldehyde, and a little benzoic acid. Under these 
circumstances, therefore, selenious acid acts as an oxidising agent. 
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Sodium ethylate and sulphurous chloride give SO(OEt)., whilst ethyl 
iodide and silver sulphite give Et.SO,-OEt; the corresponding com- 
pounds of selenium, on the contrary, give the same product in both 
cases, viz., SeO(OEt)2, which is decomposed by water, forming selenious 
acid. The above reactions show that selenious acid has a different 
constitution to sulphurous acid, being in fact a true dihydroxy] acid, 
Se0(OH).. 

The ethowylchloride, SeO:C1(OEt), is easily obtained by the action 
of alcohol on selenious chloride. T. C. 


Silicon Ethyl Series. By C. Friepen and A. Lapensure (Ann. 
Chim. Phys. [5], 19, 390—406).—The authors refer to former papers 
on the organo-silicon compounds (Ann. Chim. Phys. [4], 9, 5; 19, 
334; 23, 430; 27, 416—428). 

In the present paper they give the results of attempts to prepare 
compounds containing as a nucleus 2 atoms of silicon =Si—Si=, and 
therefore analogous to ethane and its derivatives. The starting point 
for the preparation of these compounds is silicon hexiodide, which the 
authors have succeeded in preparing by heating silicon tetriodide with 
finely divided silver (reduced by zinc from moist silver chloride), in 
sealed tubes at 290—300° for several hours. The contents of the 
tube are freed from unaltered tetriodide by repeated washing with 
small portions of dry carbon bisulphide; a larger quantity of hot 
carbon bisulphide is then added, and the mixture filtered as rapidly as 
possible out of contact with the moisture of the air. On cooling, the 
solution deposits small colourless hexagonal prisms of Si,I,, which 
fume in moist air, and dissolve in potash with evolution of hydrogen. 
Silicon hexiodide may be fused in a vacuum, but partially decomposes 
at 250°. It cannot be distilled at atmospheric pressure or in a vacuum, 
but on heating a portion sublimes, and the remainder decomposes into 
the tetriodide and an orange substance which appears to be Sil). 

Silicon hexabromide, Si.Bre, is obtained by adding an equivalent of 
bromine to a solution of the hexiodide in carbon bisulphide. It crys- 
tallises in rhombic plates, presenting the optical phenomena of biaxial 
crystals, and is therefore not isomorphous with the corresponding 
iodide. 

Silicon hexachloride, SizCle, is obtained by gently heating a mixture 
of silicon hexiodide and mercuric chloride. The product is distilled 
off, rectified over mercuric chloride, and purified by fractional distilla- 
tion. It is a colourless liquid, distilling between 144° and 148°, aud 
crystallising about —1°; it fumes in the air, and is decomposed by 
water, with formation of a product which in great part dissolves in the 
acid liquid. All attempts of the authors to prepare this substance in 
the dry way by the action of silicon, silver, zinc, sodium, and hydro- 
gen on silicon tetrachloride at a high temperature, were unsuccess- 
ful. MM. Troost and Hautefeuille, however, have recently prepared 
Si,Cl, by the action of silicon tetrachloride on fused silicon, at a tem- 
perature at which porcelain begins to soften. 

Silico-oxalic hydrate, H,Si,O,.— When crystals of silicon hexabromide 
are introduced into ice water, hydrogen is evolved, and a white sub- 
stance deposited which, after drying in a vacuum and then at 100°, 
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has a composition expressed by the formula H,Si,O,. Treated with 
potash, it gives off hydrogen in theoretical proportion, and when burnt 
with oxygen and heated in the air it decomposes with incandescence, 
leaving a residue of silica in the proportion required by the equation : 
H.Si,.0, + O = H,O + 2Si0,. The air-dried substance contains 10°4 
per cent. water, the formula H,Si,O, + 2H,O requiring 12°8 per cent. 
The authors explain the formation of silico-oxalic hydrate by suppos- 
ing Si.(HO), to be first produced, and to become Si,0,(HO), by the 
loss of 2H,O. Although this substance is the chemical analogue of 
oxalic acid, it has no acid functions; bases, even the most dilute, 
decompose it with evolution of hydrogen, just as oxalic acid under 
certain conditions is decomposed by potash. 

Silico-oxalic hydrate may also be prepared by the action of silicon 
hexiodide on absolute alcohol, the ethyl iodide, which is formed at the 
same time, being removed by distillation. 

Silicon hexethide, Si,(C.H;)..—Silicon hexiodide is added in small 
quantities to zinc ethyl in the proportion of Si,I, to 3ZnEt,. A brisk 
reaction ensues, and a white substance is deposited. The product is 
distilled, the distillate washed with water to remove zinc ethide, 
agitated with concentrated sulphuric acid (to remove a substance 
which appears to be oxide of silicon-triethyl), again washed with 
water, dried, and submitted to fractional distillation. The distillate 
boiling at 150—154° is silicon tetrethide, that coming over between 
250° and 253° is silicon hexethide, Si.(C,H;)s. Silicon hexethide is a 
limpid, slightly oily liquid, with a faint odour resembling that of 
silicon tetrethide. It burns with a bright flame, producing clouds of 
silica. Two vapour-density determinations, made at about 300°, gave 
the numbers 8°53 and 8°63, theory requiring 7°96. The excess was 
probably due to the presence of the above-mentioned oxide of silicon- 
triethyl. The density of the liquid silicon hexethide is 0°8510 at 0°, 
0'8403 at 20°, compared with water at 0° and 20° respectively. This 
compound may be regarded as a derivative of silico-ethane, Si,Hg, just 
as tetraphenylethane, C.H.(C.H;),, is a derivative of ethane. 

J. M. H. M. 

Action of Certain Metals and Non-metals on Phosphorus 
Oxychloride. The Existence of Leverrier’s Phosphorus Sub- 
oxide. By B. Rurnirzer and H. Gouipscumipr (Ber., 13, 845—851). 
—When molecular silver is heated with phosphorus oxychloride in 
sealed tubes at 250°, the following bodies are formed: phosphorus tri- 
chloride and pentoxide, pyrophosphory! chloride (P,0;Clk), silver 
chloride, and silver ortho- and pyro-phosphates. 

With metallic copper, phosphorus oxychloride yields cuprous chlo- 
ride and phosphide, also phosphoric anhydride and pyrophosphoryl 
chloride. Under similar conditions, metallic mercury produces mer- 
curic chloride, phosphide and phosphate, mercurous and phosphorous 
chlorides, pyrophosphory! chloride, and a small quantity of phosphoric 
anhydride. 

Sulphur and lead do not act on phosphorus oxychloride, and tin has 
no action on it at 100°. In addition to phosphorus trichloride, zinc 
metaphosphate and chloride, and small quantities of phosphoric anhy- 
dride and pyrophosphoryl chloride, metallic zinc forms phosphorus 
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suboxide, P,O, described by Leverrier (Ann., 2'7, 167). This oxide, 
the existence of which was denied by Schrotter, is an orange-red 
powder, which reduces solutions containing silver, mercury, or gold, 
and when boiled with potash blackens and evolves phosphoretted 
hydrogen. 

Magnesium and aluminium yield similar products to those obtained 
in the case of zinc. By the action of iron on the oxychloride, ferrous 
chloride and phosphate, and phosphorus trichloride and pentoxide are 
produced. 

A modication of phosphorus suboxide, P,O, appears to be formed 
by heating at 250° a mixture of phosphorus and the oxychloride, 
P, + POC], = P,O + PCl;. It is a red substance, and differs 
from the ordinary modification inasmuch as it is not attacked by 
alkalis or by water, and does not reduce solutions of silver or gold. 

With arsenic, phosphorus oxychloride yields the trichlorides of 
arsenic and phosphorus, also phosphoric anhydride and pyrophosphory| 
chloride. 

The authors consider that the results of these experiments are 
evidence in favour of the pentavalence of phosphorus, since isomeric 
oxychlorides of phosphorus were not produced in any instance. 

W. C. W. 


Composition of Hydrated Barium Dioxide. By E. Scnine 
(Ber.,13, 803—807).—Only one hydrate of barium dioxide, BaO,.8H,0, 
can be obtained between 5° and 20°, either by spontaneous decomposi- 
tion of the compound BaO,.H,0, under water, or by addition of a 
dilute solution of hydrogen peroxide to excess of barium hydrate. 

» = A, 


Dissociation of Barium Dioxide. By Boussineautt (Ann. Chim. 
Phys. [5], 19, 464—4.72).—In this paper Boussingault narrates the 
series of attempts which he has made to devise a method of separating 
the oxygen of the atmosphere economically on an industrial scale. 
The method employed by him was the alternate peroxidation and 
reduction of baryta at a dull red and a bright red heat respectively. 
After a few heatings, it was found that the baryta almost loses its 
power of absorbing oxygen. The author demonstrated that this loss of 
activity is due to a change in the molecular state of the baryta induced 
by the high temperature required for the decomposition of barium 
dioxide under ordinary conditions. In fact, baryta obtained by very 
strongly heating the nitrate will scarcely take up oxygen, and even 
combines with water with extreme slowness. The experiments of Gay- 
Lussac on the decomposition of calcium carbonate by heat, and the 
subsequent researches of St. Claire Deville and Debray on dissociation, 
suggested to the author that ina vacuum the decomposition of barium 
dioxide might take place at a temperature low enough to have no 
injurious influence on the power of baryta to absorb oxygen. This 
was found to be the fact, barium dioxide dissociating at a low red heat 
in a vacuum, whereas it requires a bright red or orange heat under 
atmospheric pressure. The decomposition in a vacuum takes place at 
about the same temperature (the melting point of zinc, 450° C.) as 
the absorption of oxygen by baryta under atmospheric pressure. At 
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a low red heat the power of baryta to absorb oxygen is not at all 
injured, and the alternate peroxidation and reduction may take place 
an indefinite number of times. J. M. H. M. 


Crystalline Form of Magnesium. By Des Croizeavx (Compt. 
rend., 90, 1101—1102).—The crystals obtained by Dumas by subli- 
mation have the colour and lustre of silver, are malleable and sectile, 
but have no cleavage. The faces are often curved and the edges 
rounded. The usual form is a regular hexagonal prism, the basal 
planes of which are less brilliant than the lateral faces. The prin- 
cipal angle of the corresponding rhombohedron is 80° 3’ 30”, and is 
therefore intermediate between that of zinc, the most acute of the 
rhombohedral metals, and arsenic. C. H. B. 


The New Metals of Gadolinite and of Samarskite. By M. 
DELAFONTAINE (Compt. rend., 90, 221—223).—Discoveries of ten rare 
earths have been announced by various chemists since the publication 
in 1878 of papers on terbine by Marignac and by the author. The 
latter believes that these alleged discoveries have really and definitely 
added to the list of elements only three new ones, viz., ytterbiwm, 
decipium, and philippium. Samarium is probably another real dis- 
covery, but further proofs are needed. Mosandrum, holmium, thulium, 
and the rest must be rejected, except possibly scandium, with which 
the author disclaims any acquaintance. Holmium is, according to the 
author, identical with philippium. R. R. 


Vesbium and Norwegium. By C. Rammetspere (Ber., 13, 250 
—251).—Scacchi (this vol., 445) has examined the green and yellow 
incrustations found in the clefts of Vesuvian lavas, and has obtained 
from them a red metallic acid, containing a new metal, vesbium. Its 
reactions closely resemble those of molybdenum. 

Dahll (Zeit. d. Geol. Gesellschaft, 31, 480) claims to have dis- 
covered a new metal (norwegium) in the red nickel-pyrites of Krageré 
(this Journal, 36. 890). The metal is white and not very malleable; 
sp. gr., 9°44. It dissolves in nitric acid with blue colour, which be- 
comes green on dilution. Its salts give a green precipitate with 
alkalis, soluble in excess. Before the blowpipe it gives a yellow glass, 
becoming blue on cooling ; with soda on charcoal, it gives a yellowish- 
green incrustation. Ch. B. 


Composition of Weldon-mud. By J. Post and G. Luner 
(Dingl. polyt. J., 236, 225—237)—In a paper recently published 
(ibid., 235, 300) Lunge criticises Post’s investigations as to the com- 
position of Weldov-mud. In reply, Post gives a detailed account of 
his investigations which led him to affirm that it is erroneous to 
assume Weldon-mud to consist chiefly of a so-called calcium man- 
ganite (MnO,),;CaO, since Weldon-mud itself, or when mixed even 
with an unusually large percentage of “ base,” contains but little lime 
(CaO). It is further shown that at the present time in the Weldon 
process mud containing less than 0°5 of “‘ base”’ to 1°0 of MnO, is found. 
Lunge, in contradicting these statements, mentions that Post arrived 
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at his conclusions by analysing three or four samples of but “ slightly 
washed,” or “ unwashed” mud ; whereas the analyses of “ well washed ” 
mud and the conclusions drawn from the results seem to have been 
entirely ignored by Post. These contradictory statements have given 
rise to a large amount of correspondence between Lunge and Post, 
and the present paper gives a full account of the same. D. 


Borotungstates. By D. Kien (Bull. Soc. Chim. [2], 33. 466~ 
469).—Potassium boroduodecitungstate, 2K,0.12W0O;.B,0;.15H,0, is 
obtained in radiating masses, formed of acicular crystals, by boiling 
together for 12 hours equal weights of tungstic hydrate and potassium 
pentametaborate, K.H,.B;0.2H.O. It is slightly soluble in cold, very 
soluble in hot water. At 175°, it loses all water of crystallisation, and 
if heated more strongly, a smal] quantity of boric acid is volatilised. In 
external appearance it resembles the metatungstate, K,0.4W0O;.5H,0, 
but is much less soluble in water. 

Barium borodecitungstate, 2Ba0.10W0O;.B,03.20H.0, is obtained by 
adding a solution of 12 grams of barium chloride to a strong solution 
of 35 grams of the preceding compound. It forms large brilliant 
octohedrons, identical in appearance and crystalline form with those 
of the metatungstate, but more stable. At 175° they lose all water of 
crystallisation. The same compound is in all probability formed when 
barium chloride is added to the acidulated mother-liquors from the 
treatment of sodium tungstate, with an excess of boric acid. From 
this salt an acid was obtained, which, on concentration, crystallised in 
quadratic octohedrons, the angles of which were truncated by the 
faces of the primitive prism. C. H. B. 


Red Antimony. By N. Tectv (Dingl. polyt. J., 236, 336—340). 
—As the opinions concerning the composition of red antimony still 
differ in spite of the manifold investigations recently made, and 
several new text-books class it among the oxysulphides, and others 
among the trisulphides of antimony, the author thought it desirable 
to undertake a series of careful analyses of this compound, so as to 
enable him to decide this point, and also to determine whether the 
product prepared according to Wagner’s method from tartar emetic 
differs in composition from that obtained from chloride of antimony. 
It was found that red antimony in both cases consists merely of anti- 
mony and sulphur, its composition being Sb,S8;. Its formation by 
both methods may be illustrated by the following equations :— 


(1.) 2C,H,KSbO, + 38,0,Na, + H,O = Sb.S; + 380,Na. + 
2C,H;KO«. 


(2.) 28bCl, + 38,0;Na, + H,O = Sb.S, + 380,Na, + 6HCI. 


The formation of sulphurous acid, which is invariably observed 
during the preparation of this compound, and the presence of free 
sulphur in the product after extraction with carbon bisulphide, point 
to the simultaneous result of a secondary process, which consists in 
the decomposition of sodium thiosulphate by means of tartaric or 
hydrochloric acid. D. B. 
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Action of Antimony Pentachloride on Phosphorus Tri- 
chloride. By H. Kéuuzr (Ber., 138, 875—877).—When antimony 
pentachloride is slowly added to phosphorus trichloride, diluted with 
five times its bulk of chloroform, Weber’s phosphorus antimony 
decachloride (Pogg. Ann., 125, 78) is deposited as a white crystalline 
powder, which fumes in the air and rapidly deliquesces. 

PC]; + 2SbCl, = SbCl;.PCl]; + SbCl. 
W. C. W. 


Mineralogical Chemistry. 


Crystal-tectonic of Silver. By A. Sapveseck (Jahrb. f. Min, 
1879, 85—86).—Notwithstanding the limited number of known forms, 
silver exhibits great variety in its crystalline structure. There are 
three crystal types, viz., the octohedral, the cubical, and a subtype, 
the middle crystal. Twins according to the usual law of the regular 
system. The author observed in regard to the tectonic properties, a 
characteristic “ shell-like structure,” which is brought about by the 
union of subindividuals in the octohedral and cubical faces. Silver 
occurs also, like other precious metals, in ‘“‘ regular growths” (regel- 
missigen Verwachsungen), which are dependent on the arrangement of 
the crystals in certain directions, these directions being called by the 
author the tectonic axes. The tectonic axes are all the four kinds of crys- 
tallographical axes, viz., the fundamental axes, the prismatic axes, the 
diagonals of the octohedral faces and the rhombohedral axes. As a 
result of crystalline arrangement parallel to these directions, the 
various serrated, rod-like and wire-like forms may be cited. If the 
crystalline arrangement takes place parallel to various tectonic axes 
lyimg in one plane, this plane becomes the tectonic plane and plate- 
like formations are the final result. 

In the case of native silver, cubical and octohedral faces appear as 
tectonic planes. The tectonic axes are not necessarily formed of 
Similar axes, but can also be formed out of dissimilar axes. The 
primary and the prismatic axes appear as the tectonic axes in the 
cubical planes; in the octohedral planes the tectonic axes are the pris- 
matic axes and the diagonals. Finally, the formation can take place 
parallel to various directions, resulting in skeleton growths. All the 
Specimens of silver examined were embedded in calcite and accom- 
panied by fluorspar and barytes : hence the author concludes that they 
were formed simultaneously in the wet way, more especially as the 
reticulated growth of the silver of Wittichen is intimately connected 
with the presence of barytes. C. A. B. 


Artificial Production of Scorodite. By Vernsum and Botr- 
GEOIs (Compt. rend., 90, 223—225).—To obtain scorodite, which is 
regarded as a hydrated ferric arsenate having the formula— 

Fe,0;As,0;, 4H,0, 
VOL. EXXVIII. 22 
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the authors heated iron wire in a sealed tube with 4 concentrated 
solution of arsenic acid at 150° for several days. At the end of the 
experiment the wire was found covered with fine crystals of scorodite 
of a bluish-green colour, and identical in form with those of native 
scorodite. R. R. 


Felspar in the Basalt from the Hohen Hagen near Gottingen, 
and its Relation to the Felspar of Monte Gibele in the Island 
of Pantellaria. By C. Kuern (Jahrb. f. Min., 1879, 86—87).—Haus- 
mann first described the felspar from Hohen Hagen in 1849, but Klein 
proved that the crystals were asymmetrical and not monosymmetrical. 
A careful optical examination showed the felspar to be oligoclase, and 
an analysis gave a further proof of the correctness of this conclusion, 
the result being as follows, viz. :— 


SiO,. Al,Os. Fe,03. CaO. MgO. K,0. Na,O. 
64°33 21:97 0°45 2°07 0°13 4°95 6°99 = 100°89 


An optical examination of the Monte Gibele felspar proved it to be 
identical with that from Hohen Hagen. C. A. B. 


The Mica Group. By C. Rammetsserc (Ann. Phys. Chem. [2], 
9, 302—-329).—This paper forms the second portion of the author's 
monograph on the chemical constitution of the micas (this vol., 224). 
The discussion of micas containing iron and magnesia is continued 
under several sections. 

Micas corresponding with the general formula— 


M,Si0,.3R”,8i0,.R"Si,0,., or M,R’ ‘RLS; Oo5. 


The specimens examined under this head are from Miask, Ilmenge- 
birge; Filipstad, Sweden; New York; Greenland; Sterzing, Tyrol; 
Servance, the Vosges ; Persberg, Sweden; and Brevig, Norway. 

Another section comprising micas of the general formula— 
M,Si0,.2R”,Si0,.R",8i,0,., or M,R’”,R”Si;0,., includes specimens 
from Renchthal in the Black Forest; Lierwiese; Hitter6; Portland, 
Connecticut; and Radauthal; together with three varieties from 
Freiberg. 

To certain specimens from Brevig in Norway, and from Wiborg, in 
Sweden, the general formula M,Si0O,.3R’,Si0,.2R,Si,0,, or 
M.R”;R%,Si;0., is assigned. 

The formula 3M,Si0O,.3R”,Si0,.4R"8i,0., or MeR”’,;RYSi,Og,_re- 
presents specimens from St. Dennis, in Cornwall, and from Persberg, 
in Sweden. 

Micas of various composition, lithia-micas and _baryta - micas, 
from specified sources, are then discussed under these respective 


heads. 


Crystallisation of Cyanite. By M. Bauer (Jahrb. f. Min., 1879, 
84—85).—The results of Bauer’s researches are briefly as follows, 
viz. :—(1.) Cyanite seldom exhibits an inclined laminated fracture 
(blitterbruch). (2.) From the angles observed between these in- 


hoi. oe a oe 


-_-~o & 


| 


MINERALOGICAL CHEMISTRY. 615 
clined fracture-lamine and certain faces (in conjunction with other 
angles), the axial relations were ascertained, viz., brachyaxis, macro- 
axis, vertical axis = 0°89912: 1: 069677. (3.) The twins parallel 
to M are recognised by the re-entering angles observed on T, and the 
differing position of the plane angle on M. (4.) The twins on which 
T exhibits re-entering angles and not P are formed occasionally by a 
revolution about the normal (in M) to the edge M: T, and not by a 
revolution about the edge M: P. (5.) Many twins occur according 
to the law, ‘‘ the twin-axis the normal to M.” (6.) Beer and 
Pliicker first made it possible to distinguish the above-mentioned 
twins by means of their optical properties. (7.) The plane of the 
optical axes passes through the acute plane angles on M of 89° 45’. 
(8.) The twin-plane of the penetration-twins has the symbol — a: 


3 te. (9.) There are twins whose twin-plane is a face of P, and 


the twin-axis the normal to P. (10.) The last-mentioned twins are 
composite ones, parallel to M according to the second law given above, 
so that a further twin-law may be stated, viz., twin-plane a face of P, 
twin-axis a normal in P to the edge P: M. There were therefore six 
different penetration-twins observed. (11.) For each of the three 
twin-laws (having M as the twin-plane) there is a corresponding one 
where the individuals are twinned parallel to a face of P. One law is 
identical for P and M as twin-faces, und the number of twins parallel 
to P and M is therefore five in all. (12.) The twins parallel to P are 
not the original twins, but were brought about by the action of pres- 
sure, just as the twins of calcite according to the “ first obtuser 
rhombohedron.” C. A. B. 


Caucasian Minerals. By A. Frenzet (Jahrb. f. Min., 1878, 87— 
91).—Rock-erystal from Kasbek. Crystals mostly colourless and well 
developed, the combinations observed being— 


oo R.—R.R; oR.R.—R.2P2; oR.R.— R. 2P2. 6P3; 
coo R.R.— R.4R. 2P2. 6Ps; 


dextrorotatory and levorotatory. The crystals exhibit sometimes a 
rhombic or monosymmetrical appearance, and are occasionally covered 
with a soft black manganese ore or sometimes enclose chlorite. 

Heliotrope is found as “ pebble” in the valley of the Arpatschai, 
north of Alexandropol in Armenia ; it has a fine dark leek-green colour, 
is free from the red iron oxide spots, has a sp. gr. of 2°12 to 2°27, 
and the following chemical composition, viz. :— 


SiO, ALO; FeO. CaO. MgO. K,O. Na,O. H,0. 
8890 O71 415 045 059 O95 O48 410 = 10033 

The basalts of Azkhur on the Upper Kur, between Borshom and 
Achalzich, contain fibrous natrolite, transparent and opaque crystals 
of analcime (202), transparent crystals of apophyllite (P . coPco), also 
the variety of the same mineral called ichthyophthalm, in large foliated 
masses of a flesh-red colour. 

Magnetic-iron sand.—This is found in very large quantity on the 
shores of the Caspian Sea, at various places near the Persian frontier, 
222 
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more especially at Leukoran. On Tscheleken, at various places, 
deposits of iron salts are found, which exhibit the following character- 
istics, viz. :— 

1. A dirty ochre-yellow earthy mass constituting a series of mounds 
6 meters high at Sarakaja, about 14 kilometer from the west coast. 
The salt crops up to the surface, its colour increasing in intensity 
with the depth. The Turcomans call the salt ‘‘ Karabuja,” and use it 
for dyeing carpets. It is amorphous, and has the following composi- 
tion :— 


SO. Fe,0;. CaO. MgO. K,O. Na,0. H,0. Residue (insol.). 
30°30 19°00 1860 020 03835 229 12°86 16°50 = 100-00 


The insoluble residue was a calcareous marl. 

2. Five kilometers north-east of Sarakaja, there is another iron salt 
deposit, the uppermost layer being ferrous sulphate about one foot in 
thickness, whilst underneath this layer there is a large one of a beau- 
tiful lemon to orange-yellow colour. The salt of the first layer has a 
fine green colour and often encloses wedge-shaped masses of iron 
pyrites. The composition of the green salt was 


SOs. FeO. MgO. H,0. 
29°10 25°75 0°30 44°85 = 100°00 


3. Urusite is the name which Frenzel assigns to the yellow salt 
above mentioned. Streak ochre-yellow. Sp. gr. 2°22. Hardness could 
not be determined. Occurs in nodules, earthy or pulverulent. On 
crushing a nodule very minute crystals are observed, which are rhom- 
bic, the forms being coPco. oP. coP. P&S. P. OP, but all the crystals 
do not exhibit these forms in combination, OP being occasionally 
absent, or sometimes it predominates at one end of the crystal and is 
extremely secondary at the other, thus giving a hemimorphous habit 
to the crystals. After deducting 3 per cent. of insoluble residue, 
urusite was found to have the following composition, viz. :— 


SO. Fe,03. Na,0. H,0. 
42°08 21:28 16°50 19°80 = 99°66 


the formula deduced from this analysis being Fe,0;2Na,04SO, + 8H.0. 
4. North of Urus a salt occurs which resembles closely salt No. l. 
The pulverulent masses enclose nodules of the salt, pieces of clay and 
fragments of gypsum. Sp. gr. 2°72. Chemical composition :— 
SO.  Fe.0;. CaO. MgO. K;0. Na,O. H,0. Residue (insol.). 
29°62 39°70 470 020 0°74 3:28 10°96 10°80 = 100°00 
C. A. B. 


New Minerals from the Andesite of Mount Arany. By A. 
Kocu (Jahrb. f. Min., 1879, 83—84).—The author has already de- 
scribed the minerals (pseudo-brookite and szaboite) found in the above 
locality (Jahrb. f. Min., 1878, 652), but he did not give an exact 
description of the rock in which they were found. He now states that 
the rock is an augite-andesite identical in character with the augite- 
andesite of Pachuca, in which G. v. Rath originally discovered tridy- 
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mite. Tridymite is present also in the augite-andesite of Mount Arany. 
Koch arrives at the following conclusion from his examination of the 
rock, viz., owing to the metamorphism exhibited, and the common 
occurrence of tridymite, it is highly probable that the original rock, 
after its solidification, was exposed to the action of fumaroles, result- 
ing in the separation of silica and in making the molecules of the 
“oround-mass ” more mobile, thus causing more complete crystallisa- 
tion and a new formation of minerals. 


Ferruginous and Nitrated Mineral Waters. By E. Witim 
(Bull. Soc. Chim. [2], 33, 450—-452).—These springs are situated in 
a valley of the Vosges between Saverne and Niederbronn, at Reiperts- 
willer or Ripperville. 


Source Source Source Source 
Spach. Cesar. Madeleine. Arthur. 
Carbonic anhydride (bicar- 
bonates ) 0°1552 - o— 
Carbonic anhydride (free) 0°1401 -- os 
or 70°9 c.c. 
Ferrous carbonate 0:0968 00015 0-0009 
Manganous _,, 0°0320 0:0006 _- 
Calcium - 0°0550 0°0592 0°0126 
Magnesium ,, 0°0042 00107 0°0037 
Ferric phosphate 0:0096 — — 
Potassium silicate........ 0°0113 traces 0°0035 } 
00140 00076 
0:1297 O-U05L 
Calcium sulphate , 00228 0°0119 
Magnesium — 
Potassium chloride 05: )° 0°0203 
Sodium i 0326 ‘0366 0°0117 
Magnesium _,, , 022 0°0052 
Organic matter “O15: ; 00081 J 
03572 00906 
Solid matter found 0°3568 00901 


| same as the “ source 


Madeleine.” 


| 


¢|Almost exactly the 


— 
4 
& 


Potassium is present in much greater quantity than sodium; in the 
“ source Cesar ’’ potassium nitrate constitutes one-third of the total 
solid residue. The deposit left by the “source Spach,” dried at 120°, 
had the composition Si0,., 24°75; Fe,O;, 56°62; FePO,, 8:99; 
CaCO;, 0°55; MgCO;, 0°10; H,O, 9:09. No manganese, arsenic, or 
organic matter was present. C. H. B. 
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Organic Chemistry. 


Vapour-tension of the Halogen Derivatives of Ethane. By 
W. Sraepat (Ber., 13, 839--841).—The determination of the boiling 
points of the chlorine substitution-products of ethane, at pressures 
varying from 400 to 1060 mm., yields results which show that the 
increase of tension with the temperature depends not only on the 
molecular weight, but also on the constitution of the compounds. 
More heat is required to produce a given increase of tension in the 
symmetrical than in the unsymmetrical derivatives. A comparison of 
the bromine and chlorine substitution products shows that a bromine 
derivative has the same increase of tension for 1°, which is possessed 
by a compound containing, instead of 1 atom of bromine, 2 chlorine 
atoms attached to the same carbon atom, e.g., ethyl bromide and 


ethylidene chloride, ethylidene chlorobromide and trichlorethane. 
W. C. W. 


Preparation of Acetonitril. By E. Demargay (Bull. Soc. Chim. 
[2], 33, 456—457).—When acetamide is distilled in a flask fitted with 
a Le Bel- Henninger tube the distillate consists at first of acetonitril, 
water, and ammonia, afterwards of acetonitril, water, and a small 
quantity of acetic acid. Apparently the acetamide, when heated a few 


degrees above its boiling point, splits up into acetonitril and water, 
and the latter decomposes a small quantity of acetamide, giving am- 
monia, which escapes, and acetic acid. When the quantity of acid in 
the liquid reaches a certain amount this secondary reaction ceases. 
This decomposition may be utilised for the preparation of acetonitril : 
acetamide, is mixed with a small quantity of glacial acetic avid, and 
‘boiled vigorously in a flask fitted with a Le Bel-Henninger tube having 
four or five bulbs. The distillate is dried over potassium carbonate. 
It is necessary to continue the boiling day and night for about a week, 
in order to decompose four or five hundred grams of acetamide, but 
the theoretical yield of the pure product is obtained. C. H. B 


Pure Methyl Cyanide. By A. Gautier (Bull. Soc. Chim. (2), 
33, 515).—The author shows that the physical constants of methyl 
cyanide from the light hydrocarbons of coal, as given by Vincent and 
Delachanal (ibid. [2], 33, 407, this vol., 524) are almost identi- 
cal with those he gave for acetonitril twelve years ago (Ann. Chim. 
Phys. [4], 17, 103), when he showed the identity of Pelouze’s methyl 
cyanide and acetonitril. o. 


Note on Platinum Thiocyanate. By G. Wrrovusorr (Bull. Soc. 
Chim. [2], 33, 402—403).—The compound which Marcano described 
as a new platinum thiocyanate (ibid., 33, 250), and to which he 
assigned the formula Pt(CNS),, is really potassium thiocyanoplatinate, 
K,Pt(CNS),, analysed some time ago by Buckton. The formula of 
the crystal is K,Pt(CNS), + 2H,O. Marcano’s mistake arises from 
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relying on the estimation of water and metallic platinum. The sup- 
posed instance of octoatomic platinum therefore disappears. 
J. M. H. M. 

Ethylene Iodopicrate. By L. W. Anprews (Ber., 13, 244—245). 
—KHthylene iodide dissolved in chloroform acts at ordinary tempera- 
tures on finely powdered silver picrate. At 70—80° the action is rapid. 
The chloroform solution, freed from iodine by soda and dried, leaves 
on spontaneous evaporation ethylene iodopicrate, C,H,(NO,);0.C,H,I. 

By crystallisation from alcohol, it is obtained in colourless needles 
(m. p. 69°5°), which become deep orange on exposure to light. It is 
insoluble in water, sparingly soluble in alcohol or ether, soluble in 
chloroform. Potassium cyanide gives with it a colouring-matter like 
picrocyanine, and alcoholic ammonia converts it into a sandy yellow 
crystalline substance, not yet examined. 

Silver picrate (2 mols.), when heated with ethylene iodide (1 mol.) 
and chloroform at 100° for six hours, gave the above iodopicrate, 
resinous matter, and a substance (m. p. 78°) easily soluble in alcohol. 
The latter is probably ethylene picrate, but has not yet been analysed. 

Ch. B. 

Carbohydrates from the Tubers of the Jerusalem Artichoke. 
By E. Digck and B. Tottens (Annalen, 198, 228 —255).—The tubers 
examined contained levulin and a dextrorotary sugar, but little or no 
inulin. 

The authors find that the body described by Kopp (Annalen, 156, 
181) as a sugar and named synanthrose, of the assigned formula 
C..H»On, is really analogous to dextrin, and has the composition 
€.H\»O;; they propose to name it levulin. It is optically inactive, 
resembles the gums and dextrins in its properties, and enters into 
alccholic fermentation with yeast. Boiled with very dilute hydro- 
chloric acid, it gives a sugar which reduces Fehling’s solution, and 
has a specific rotary power [a]p = —52°7°. Long heating with mode- 
rately dilute sulphuric acid, converts levulin into levulinicacid. The 
expressed juice of the tubers gives a fair yield of spirit on fermentation, 
the liquid also containing mannitol, glycerol, and, on one occasion, 
succinic acid. W. R. H. 


Acetylisation of some Carbohydrates by Liebermann’s Pro- 
cess. By A. Herzrep (Ber., 13, 265—268).—The acetyl in these 
compounds is best estimated by Schiitzenberger’s method. Five grams 
of the body is heated in a Lintner’s pressure flask at 120—140° with 
20 c.c. of standard sulphuric acid (351 grams sulphuric acid of 1°83] 
sp. gr., = 75 per cent. SO;. to 10 liters), and the solution titrated with 
potash. No blackening occurs, and the results are accurate. It has 
thus been found that Liebermann’s process always yields the highest 
acetic derivatives. 

Octacetyl-glucose has been described by Franchimont (Ber., 12, 
1940). The author finds for it the m. p. 134° instead of 100°. It 
reduces Fehling’s solution. _ 

Octacetyl-lactose, C:2H,s0;,Acs, is almost insoluble in ether, but crys- 
tallises from a mixture of alcohol and ethyl acetate; it is soluble in 
benzene and in acetic acid. It reduces Fehling’s solution. 
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Octacetyl-maltose, CyyH,yOnAce (m. p. 152°), resembles the dextrose 
compound, and crystallises in thin prisms. 

Octacetyl-saccharose (m. p. 78°) was obtained as a yellow resin, 
easily soluble in alcohol and ether. It does not reduce Fehling’s 
solution; for which reason, amongst others, the author regards it as 
different from Schiitzenberger’s octacetyl-diglucose. 

Acetyl-maltodextrin (composition uncertain, m. p. 98°) is more 
soluble than the maltose compounds, and is precipitated by water 
from its solution in alcohol and ethylic acetate in white flocks. 

Acetyl-erythrodextrin and acetyl-achroodextrin, CsH;(Ac);0, (m. p. of 
both 180°), require prolonged boiling for their production. They are 
insoluble in water (the sugar derivatives are somewhat soluble in hot 
water), acetic acid, alcohol and ether, but dissolve in a hot mixture of 
alcohol and ethylic acetate. From their solutions they separate as 
white powders ; they do not reduce Fehling’s solution. Ch. B. 


Saccharin. By E. Pexicor (Compt. rend., 90, 1141—1143).— 
Saccharin (this vol., 232), whether obtained from glucose prepared 
from starch or from levulose, is dextrorotatory. Its rotatory power, 
as determined by Laurent’s polarimeter, is 93°5°; that of ordinary 
sugar, under the same conditions, being 67° 18’. It is characterised 
by its relative stability, and may be volatilised almost without decom- 
position, does not ferment, and gives no reaction with Fehling’s solu- 
tion, even after prolonged boiling with dilute sulphuric acid. With 
potassium and calcium hydrates, it forms compounds analogous to the 
saccharates, and is converted by concentrated sulphuric acid into a 
substance analogous to sulphosaccharic acid. When acted on by 
potassium permanganate, it is slowly converted into water and potas- 
sium carbonate, part of the manganese being precipitated as hydrated 
dioxide. One gram of saccharin requires 4°6 grams of crystallised 
permanganate for complete oxidation. Nitric acid is without action 
unless highly concentrated, and it may therefore be purified by treat- 
ment with this acid properly diluted. Saccharin is more readily ob- 
tained from calcium levulosate than from inverted sugar or starch 
glucose. It will probably be found in many commercial saccharine 
products, and its presence will serve to explain the anomalous results 
sometimes obtained with the saccharimeter. C. H. B. 


Vapour-density of the Viscous Polymeride of Isobutalde- 
hyde. By F. Urecu (Ber., 13, 590—594).—The vapour-density of 
the viscous modification of isobutaldehyde (obtained by the action of 
potassium carbonate on ordinary isobutaldehyde), as determined by 
Naumann’s method (viz., by distillation with aqueous vapour), is 211, 
the calculated for (CsH,O); = 216, whilst by Hofmann’s method the 
number 88°88 was obtained, C,H,O = 72. This shows that the mole- 
cule (C,H,O); undergoes dissociation on conversion into the gaseous 
state, even under diminished pressure. 7. ©. 


Derivatives of Isobutaldehyde. By A. Lipp (Ber., 13, 905— 
903).—When ammonia gas is passed into an ethereal solution of 
iscbutaldehyde, a compound having the composition C,,H,,ON, is pro- 
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duced, thus: 7C,H,O + 6NH; = (C,H,),ON.H, + 6H.0. This sub- 
stance, which can also be prepared by pouring the aldehyde into an 
excess of strong ammonia, forms glistening crystals belonging to the 
hexagonal system. It melts at 31° and evolves ammonia at 90°; at 
a higher temperature it yields a colourless liquid, having the com- 
position C,H,;N. 

By the action of a30 per cent. solution of hydrocyanic acid on the am- 
monia compound, amidoisovaleronitril and hydroxyisovaleronitril are 
produced : (C,H,);ON,H,+7HCN = 6C,H,(NH,).CN + C,Hs(OH).CN. 
Imidoisovaleronitril is formed at the same time by the decomposition 
of the amidonitril. The crude product of the reaction is treated with 
a5 per cent. solution of hydrochloric acid and extracted with ether, 
which removes the imidovaleronitril and the hydroxynitril. After 
the addition of ammonia to the residue, the amidoisovaleronitril can be 
extracted with ether. 

The ethereal solution is dried over calcium chloride and saturated with 
dry hydrochloric acid gas, when amidoisovaleronitril hydrochloride is 
deposited. The salt is very soluble in water and in absolute alcohol. 
The free base is a yellow alkaline liquid, which splits up at the ordi- 
nary temperature into ammonia and imidoisovaleronitril. The latter 
compound can be separated from hydroxyisovaleronitril by the inso- 
lubility of its hydrochloride in absolute ether. The hydrochloride is 
decomposed by water. 

By the action of ammonia on this salt, two isomeric imidonitrils 
are formed, viz., a crystalline solid and an oily liquid. 

Hydroxyisovaleronitril can be prepared by the direct union of 
isobutaldehyde with dry hydrocyanic acid. It is a colourless oily 
liquid, soluble in alcohol and ether. It is decomposed by heat into 
hydrocyanic acid and the aldehyde. w.& W. 


Glyoxylic Acid. By C. Bérrincer (Annalen, 198, 203).—After 
giving a short historical sketch of the work done on the subject by 
Debus, Church, Perkin, Duppa, and others, the author proceeds tu 
describe his own experiments. ‘The glyoxylic acid used was prepared 
by Debus’s method. 

A white pulverulent basic calcium salt was obtained by adding lime 
water toa cold saturated solution of calcium glyoxylate, and this basic 
salt is looked upon as the intermediate substance, from which calcium 
glycolate and oxalate are formed on boiling, as observed by Debus. 
The normal calcium salt crystallised from cold dilute solutions was 
found to contain 4H,O ; that crystallised from hot concentrated solu- 
tions, 3H,0. 

On treating syrupy glyoxylic acid with hydrocyanic acid and a 
small quantity of hydrochloric acid, glycollic, formic, and carbonic 
acids were formed, together with ammonium chloride. The formation 
of a double salt of calcium glycollate and oxalate was observed. No 
oxalic acid was produced. 

Sulphuretted hydrogen is readily absorbed by glyoxylic.acid. On 
exposure tu the air for some days, a readily soluble crystalline sub- 
Stance was formed, to which the author assigns the formula C,H,SO; 
as probable, although the analytical numbers do not agree with it. 
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From the uncrystallisable residue, the calcium salts of two acids con- 
taining sulphur were obtained, one of them being perhaps that of 
thiodiglycollic acid, C,H,SO,Ca, the other yielding an uncrystallisable 
calcium salt. By the action of sulphuretted hydrogen in presence of 
silver oxide, there were formed sulphoglycollic acid, sulphodiglycollic 
acid, and a sulphuretted oil of the formula n(C,H;8;0). Oxalic acid 
is formed at the same time in relatively large quantity. 

By the action of alcoholic ammonia on an alcoholic solution of 
glyoxylic acid, a white palverulent precipitate, ammonium amido- 
glyoxylate, was thrown down, the temperature being kept low during 
the reaction. On boiling the aqueous solution, ammonia and carbonic 
anhydride escape, and when the dark-coloured solution is evaporated, 
a syrupy liquid is left, probably a condensation-product containing five 
carbon atoms in the molecule. The residual alcohol solution from the 
ammonium amidoglyoxylate, when left exposed to the air, deposited a 
dark powder, which proved to be a fine red colouring-matter; its 
analysis did not lead to decisive results. 

Aniline acts very energetically on glyoxylic acid, giving a preci- 
pitate at first yellow, afterwards becoming deep yellowish-red. The 
residue exhausted with ether alcohol is insoluble in water, slightly 
soluble in alcohol, the solution dyeing silk of a pure yellow colour. It 
is a mixture. By treatment with barium hydrate, a barium salt was 
obtained, aniline being separated. It is in all probability barium 
aniloglyoxylate. By boiling the original crude substance with water, 
a residue was left, consisting of the anhydride of the acid. Boiled 
with barium hydrate, it yielded the impure barium salt. 

The crude substance formed by the action of aniline on glyoxylic 
acid, when distilled from a small retort, gave a crystalline sublimate of 
carbanilide, together with aniline, carbonic oxide, carbonic anhydride, 
water, and coloured vapours. 

The author, in conclusion, sums up his results as follows :— 

(1.) The transformation of glyoxylie acid into glycollic and oxalic 
acids depends on the decomposition of a salt of definite composition. 

(2.) With hydrocyanic acid and sulphuretted hydrogen, it behaves 
similarly to its homologue, pyruvic acid. 

(3.) Ammonia converts glyoxylic acid into amidoglyoxylic acid; 
aniline into aniloglyoxylic acid. 

(4.) Glyoxylic acid behaves likes an aldehyde. 

(5.) Glyoxylic acid is sharply distinguished from pyruvic acid by 
its slighter tendency to condensation, which is explained by the 
absence of a hydrocarbon radicle (methy]). W. 


New Synthesis of Carbon Acids. By A. Grurunr, in conjunc- 
tion with O. Fréticn and A. Looss (Annalen, 202, 288—331).— 
Berthelot has shown (Compt. rend., 41, 955) that formic acid can be 
synthesised by the action of carbonic oxide on sodium hydrate, 
and later (Ann. Chim. Phys. [3], 61, 463) that propionic acid can be 
obtained, although in very small quantity, by the action of carbonic 
oxide on sodium ethylate in alcoholic solution at temperatures below 
100°, a result confirmed by Hagemann (Ber., 4, 877; this Journal, 
1872, 143). The author has reinvestigated the subject, employing 
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dry metallic alcoholates, and higher temperatures. Sodium ethyl- 
ate heated to 190° in ‘a current of carbonic oxide yielded (in 
addition to the formate invariably obtained in all these reactions) 
sodium propionate, and also a considerable quantity of acetate; the 
latter was probably formed by a secondary reaction, C,H;NaO + 
2NaOH = C,H;0,Na + Na,O + 4H, induced by the high temperature : 
an experiment at 160° confirmed this view, the proportion of acetate 
being much reduced. 

Sodium methylate heated at 160° in carbonic oxide yielded acetate 
in small quantity. Sodium isoamylate heated with carbonic oxide at 
210° gave no caproate, but the salts of formic and isovaleric acids, and 
of a new acid, CyH,.O2. Further experiments made to elucidate the 
formation of this acid showed that the necessary conditions were the 
action of carbonic oxide on a mixture of sodium isoamylate and hydrate, 
2C;H,,ONa + 2NaOH + CO = C.H,,NaO, + CHNaO, + Na,O + 6H; 
or better still, on a mixture of sodium isoamylate and isovalerate, 

C;H,O.Na + C;H,,ONa + CO = C,9H,;,NaO, + HCO.Na + 2H. 
The pure acid, C,oH,.O., is an oil of peculiar odour, of sp. gr. 0°961 at 
12°: it boils at 268—270°, and is probably amenylvaleric acid, 
C,H;(Cs;Hy).COOH. There are formed at the same time diameny]l- 
valeric acid, C,H;(C;H,)..COOH (b. p. 300—306°); a ketone (b. p. 
208—209°) of quince-like odour, and sp. gr. 0°845 at 12°, probably 
amylvalerone, C,,H..O, and another liquid boiling between 279° and 
285°, possibly butenylbutylvalerone, C,;H;,0. 

A mixture of sodium ethylate and hydrate heated in carbonic oxide 
at 205° yielded salts of the following acids, normal butyric, diethyl- 
acetic, triethenylbutyric (CjH yO, = C;H,(C,H;);.COOH, distilling 
between 240—260°) and mesitylenic, and also the following ketones : 
propyl diethylketone, C;H;.CO.CHEt., boiling between 180—190°, 
and C,\;H4O,, boiling between 280° and 300°, probably 


CHEt;.CO.C,H,(C;H,)s. 


Sodium methylate and acetate heated in carbonic oxide at 200° 
gave salts of propionic acid, and of an acid which is probably tetra- 
or penta-methylated propionic acid. ‘Sodium ethylate and isovalerate 
under like conditions gave a salt of methylpropylpropionic acid, 
CPrMeH.CH;.COOH (b. p. 220°), differing from Grimshaw’s iso- 
cnanthylic acid (b. p. 210—213° Annalen, 166, 168; this Journal, 
1873, 314), whilst its formation from an isovalerate precludes the 
possibility of its being normal cenanthylic acid (b. p. 223—224°). 
The other acids obtained were ethyl-diethenylisovaleric acid, 
C;H,;Et(C.Hs).0,, distilling between 270° and 280°, C,;H»O., probably 
ethyltriethenylisovaleric acid, distilling between 280° and 300°, and a 
thick oily liquid distilling above 360°, of the formula C.;H 0, (?), 
probably ethyloctaethenylisovaleric acid, also a small quantity of a 
solid acid, apparently mesitylenic. The ketones obtained in this 
reaction were, ethylisobutylketone, Et.CO.CH,.CHMe, (b.p. 132—134”); 
C,sHO, boiling at 163—168°; C.;H,.O or C.3;Hw0, distilling between 
_ and 210°; C,H,yO or C,H,yO, distilling between 240° and 
260°. 

A mixture of sodium acetate and ethylate heated with zinc-dust to 
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240—250°, gave the same acids as were obtained on heating acetate 
and ethylate in carbonic oxide. 

Sodium ethylate and hydrate heated at 160° in carbonic oxide gave 
scarcely any ketones, a small quantity of butyrate, and much formate. 
Sodium hydrate heated in carbonic oxide at 160° gave a very large 
yield of formate,* and a small quantity of the salt of an acid richer in 
carbon; heated in a mixture of carbonic oxide and ethylene, it gave in 
addition to formate, a small quantity of a salt, whose sodium contents 
was intermediate between that of acetate and propionate. 

Sodium phenylate did not react with carbonic oxide, nor sodium 
isovalerate either with carbonic oxide or zinc-dust. A. J. G. 


Compound of Titanium Tetrachloride with Acetic Chloride. 
By A. Berrranp (Bull. Soc. Chim. [2], 33, 403—405).—On mixing 
titanium chloride with acetic chloride a precipitate is formed of 
yellow octohedral crystals, soluble in excess of acetic chloride. The 
crystals are rapidly decomposed by moist air, giving off thick fumes 
of hydrochloric acid; they are permanent in dry air and in dry 
hydrochloric acid gas; they melt at 25—30°, and recrystallise on 
cooling. Distillation at atmospheric pressure resolves them into 
titanium tetrachloride and acetic chloride. Carbon bisulphide dissolves 
them. The results of analysis agree with the formula C,H;OC1.TiC|,. 

J. M. H. M. 

New Mode of Forming Dimethacrylic Acid. By E. Duvittisr 


(Ann. Chim. Phys. [5], 19, 428—432).—-When ethyl bromisovalerate 
is treated with a solution of sodium ethylate in absolute alcohol, the 
following reactions occur simultaneously :— 


I. CMe,H.CHBr.COEt+ EtONa= NaBr+CMe,H.CH(OEt).COOEt. 
Ethylic ethoxyisovalerate. 


II. CMe.H.CHBr.COOEt + EtONa = NaBr+ EtOH + 
CMe, : CH.COOEt. 


Ethylic dimethacrylate. 


After boiling for several hours with inverted condenser, the alco- 
hol is. distilled off, water added to the residue, the supernatant 
liquid separated, dried, and distilled. The distillate passing over 
between 155° and 190° is saponified with alcoholic potash ; the alcohol 
removed by distillation ; excess of potash exactly neutralised by sul- 
phuric acid ; the potash salts converted into zinc salts by means of zinc 
sulphate; and the solution evaporated to dryness on the water-bath. 
The residue is treated with alcohol; sulphuric acid added to the alco- 
holic solution to remove the zinc; the free acids dissolved by shaking 
with ether ; and the ethereal solution evaporated ;—when dimethacrylic 
acid separates in colourless transparent crystals, but slightly soluble in 
water, very soluble in alcohol and ether. This dimethacrylic acid is 
identical with the acid obtained by Neubauer by oxidising the valeric 
acid from fermentation amy] alcohol (Annalen, 106, 63), and the acid 
obtained by Miller by oxidising isobutylformic acid from isobutyl 
cyanide (Ber., 11, 1526, 2216). Its formation by the reaction de- 


* Comp. Merz and Tibiriya (Ber., 18, 23; this Journal, Abstr., 1880, 374). 
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scribed in this paper is analogous to the formation of crotonic acid by 
the action of alcoholic potash on ethyl bromobutyrate (Hell and 
Lauber). Dimethacrylic acid can now be prepared by three com- 
pletely different synthetical methods, including that of Semliatzin and 
Saytzeff (Annalen, 185, 157). J. M. H. M. 


Tetrolic and Oxytetrolic Acids and their Homologues. By 
E. Demarcay (Bull. Soc. Chim. [2], 33, 516—525).—Ethylic methyl- 
acetoacetate, when acted on by bromine, gives the following reactions, 
according to the amount of bromine employed :— 


Me.CO.CHMe.COOEt + Br. = HBr + Me.CO.CBrMe.COOEt 
CH;.CO.CHMe.COOEt + 2Br, = 2HBr + CH,Br.CO.CBrMe.COOEt. 


If the crude products are allowed to stand for some time, the hydro- 
bromic acid present gives rise to the reactions— 


Me.CO.CBrMe.COOEt + HBr = Me.CO.CHBrMe + CO, + EtBr 
and CH,Br.CO.CBrMe.COOEt + HBr = CH,Br.CO.CHBrMe + 
CO, + EtBr. 


But if the products be treated at the proper time with alcoholic potash, 
the following reaction takes place :— 


Me.CO.CHBrMe + OH, = C,H,O., + HBr + H.,. 


Other hydrogenised products corresponding with the hydrated com- 
pound, 3C,H,O, + H,O, are formed simultaneously according to the 
following reactions :— 


Me.CO.CBrMe.COOEt + H; + OH, = EtOH + HBr + 
Me.CH(OH).OMe(OH).COOH. 
Dimethylglyceric acid. 


Me.CO.CBrMe.COOEt + H, = HBr + Me.CO.CHMe.COOEt. 


But the methylacetoacetic acid thus regenerated is decomposed by 
alcoholic potash, giving rise to known products. From these equa- 
tions it is seen that a third only of the brominated ether has to be 
decomposed by hydrobromic acid. The dibrominated product under 
the action of alcoholic potash gives analogous reactions— 


CH.Br.CO.CHBrMe + 20H, = (C,H,O; + 2HBr + 2H.,. 


Other acids are produced, some similar to those formed in the pre- 
vious reactions, but they have not yet been sufficiently examined. 

In the case of the homologous acetoacetic ethers, the reactions are 
parallel at all points. The author has studied the ethyl salts of 
methyl-, ethyl-, propyl-, isopropyl-, isobutyl-, and methylethyl-aceto- 
acetic acid. 

Tetrolic acid is obtained as follows :— 

Ethylic methylacetoacetate with a little water is treated with bro- 
mine added in small portions, the flask being kept cool (about 15°), 
until a nearly equal molecular quantity of bromine has been added. 
After allowing the liquid to stand for ten to eleven hours at 20°, two 
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to three times its volume of water is added, when a heavy oil separates 
out. To this oil alcoholic potash is gradually added, the flask being 
kept cool. Afterwards the alcohol is removed by a current of steam ; 
acetone and other products goiug over at the same time. The acids 
retained by the potash are set free by a slight excess of hydrochloric 
acid. On cooling, much of the tetrolic acid separates out; the rest is 
removed by agitation with ether. In the case of the higher homo- 
logues of tetrolic acid, after the addition of hydrochloric acid, the 
liquid is distilled with 5—6 volumes of water until nothing but water 
passes over. The acids are then extracted by means of ether. Oxy- 
tetrolic acid and its homologues are prepared like the preceding. 

Tetrolic acid is a white solid, crystallising in triclinic prisms (m. p. 
189°), boiling with decomposition at about 260—280°. Heated in an 
inert gas, it sublimes. Very soluble in boiling water, in alcohol, and 
in ether. At .13°5°, one of acid dissolves in 65°7 parts of water. 
Scarcely soluble in chloroform, cold or hot, but soluble in boiling chlo- 
roform in presence of a little alcohol. Odour faint, like that of pro- 
pionicacid. Taste and reactions acid ; and its salts crystallise readily. 

Three types of salts are formed, one represented by the copper salt, 
CuO.C,H,O,, a second by the barium salt, BaO.2C,H,O., and the third 
and most common one, 2M,0.5C,H,O,. Anhydrous salts of ammonium, 
silver, copper, potassium, and sodinm, and hydrated salts of barium, 
calcium, magnesium, and zine are described. Ferric chloride gives 
with the ammonium salt a violet to bright rose-coloured precipitate. 
The acid and all its homologues are coloured an intense violet-red by 
ferric chloride. Heated at 150° with water for some time, there is no 
change. With dilute hydrochloric acid at the same temperature, a 
black resin is produced with the odour of crotonic aldehyde. Heated 
to the same temperature, or even lower, with potash and a little water 
it yields formic and propionic acids, C,H,O, + 2H,O0 = CH,O, + 
C;H,O.. Bromine yields an oily body which easily decomposes. Nitric 
acid oxidises the acid completely, yielding small crops of crystallised 
nitro-compounds, which may or may not be soluble in ether with a 
beautiful blue colour. Potassium permanganate gives acetic acid and 
carbonic anhydride. Sodium-amalgam, and zinc with acid appear to 
have no action. Phosphorus pentachloride attacks the acid slowly in 
the cold as follows :— 


3C,H,O, + H,O + 4PCl; = 2HCl + 4PCl1,0 + 3C,H,OCIl.. 


On washing well with water, the last compound is obtained as a 
colourless oil boiling at 172° without change, unless boiled for a long 
time; its sp. gr. at 10°5° is1'471. It is not sensibly attacked by alcohol 
at 150°, or by water, potash, or ammonia at 100°. With chlorine, this 
compound forms ©,H,Cl,0, a beautifully crystallised body, m. p. 49°, 
which gradually decomposes ; with bromine this gives C,H,Cl,Br.0, 
which fuses at 66° and gives off bromine and hydrobromic acid. 
a: 2 

Hydroxyacrylic Acid. By P. Meuixorr (Ber., 13, 271—274).— 
When alcoholic potash is gradually added to a solution of monochloro- 
lactic acid (prepared by direct addition of hypochlorous acid to acrylic 
acid, Ber., 12, 2227), the mixture being kept cool, potassium chloride 
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is formed together with the potassium salt of hydroxyacrylic acid, 
C;H;KO;.13H,O. This potassium salt separates after the chloride in 
globular or reniform groups of needles, which may be crystallised from 
hot alcohol, but decompose at 80°. By double decomposition it yields 
a silver salt, C;H;AgO;, which decomposes at 100°. The free acid may 
be obtained by adding sulphuric acid to a solution of the potash salt 
and shaking with ether. It is a volatile transparent and rather mobile 
liquid, the vapour of which is highly irritating. Neither the acid nor 
its salts gives a red colour with ferrous sulphate, as pyroracemic acid 
does. When a solution of the calcium salt (obtained by neutralising 
the free acid with calcium carbonate and precipitating with alcohol) is 
heated on the water-bath, water is assimilated and calcium glycerate, 
©,H,CaO,.H.0, is formed. Glyceric acid is likewise produced by 
boiling an aqueous solution of the silver salt of liquid monochlorolactic 
acid. 

A mixture of hydroxyacrylic acid with fuming hydrochloric acid 
becomes very hot, and on agitation with ether yields solid chlorolactic 
acid (m. p. 78—79°), crystallising in silky feathery needles. This is 
identical with the acid prepared by Richter (J. pr. Chem., 20, 193), 
by oxidising epichlorhydrin with nitric acid. It is not attacked by 
fuming hydrochloric acid. On the other hand, monochlorolactic acid 
from acrylic acid is liquid, and when heated at 100° with highly con- 
centrated hydrochloric acid, yields dichloropropionic acid (m. p. 50°). 

Ch. B 


Carbonyl Bromide. By A. Emmer.ine (Ber., 13, 873—875).— 


Impure carbonyl bromide can be obtained in small quantities by gently 
warming a mixture of sulphuric acid (50 parts), potassium chromate 
(20—25 parts), and bromoform (5 to 10 parts). The operation is con- 
ducted in a flask provided with an upright condenser to which a 
U-tube, surrounded by a freezing mixture, is attached. After the free 
bromine has been removed from the crude product by slow distillation 
over metallic antimony, the carbonyl bromide is obtained as a colour- 
less heavy liquid boiling between 12° and 30°. Ww. We 


Syntheses by means of Ethyl Malonate. By M. Conran and 
C. A. Biscuorr (Ber., 13, 595—601).—A continuation of the authors’ 
previous work on this subject (this Journal, 36, 707 and 918), and for 
the general methods of preparation of many of the following com- 
pounds, the earlier communications must be consulted. 

Ethylic isopropylmalonate, CHMe;.CH(COOEt)., is a colourless 
liquid (b. p. = 213°); its sp. gr. is 0°997 at 20° compared with water 
at 15°. 

Isopropylmalonic acid, CHMe,.CH(COOH),, crystallises in prisms 
(m. p. = 83°) which decompose at 175—180° into carbonic anhydride 
and isopropylacetic acid, Cs;H»O, (b. p. = 174°), identical with the 
valerianic acid obtained by Erlenmeyer and Hell (Annalen, 160, 264) 
from isobutyl cyanide. 

Ethylic ethylmethylmalonate, CMeEt(COOEt). (b. p. = 207°); sp. 
gr. = 0°994 at 15°. 

‘ Ethylmethylmalonic acid, CMeEt(COOH)., crystallises in prisms 
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(w. p. = 118°) which decompose on heating into carbonic anhydride 
and ethylmethylacetic acid, C;HyO,., which is an optically inactive 
liquid (b. p. = 173°), and is identical with the ethylmethylacetic acid 
obtained by Saur (Annalen, 188, 257) from ethyl acetoacetate, and 
with that obtained by Schmidt and Berendes (Annalen, 191, 117) by 
heating tiglic acid with hydriodic acid, and with that prepared by 
Pagenstecher (Annalen, 195, 121) from bromhydrotiglic acid by the 
action of sodium-amalgam, and also with the product obtained by 
Boécking (Inauguraldiss: Wurzburg, 1879) by the action of hydriodic 
acid on ethomethoxalic acid. A determination of the solubility of the 
silver sait of this acid shows that the valerianic acid obtained from 
commercial amylenes is not ethylmethylacetic acid, as stated by 
Eltekoff (Ber., 10. 706). The authors confirm Erlenmeyer’s supposi- 
tion that the optically active valerianic acid from active amyl alcohol 
is either a molecular compound or a mixture of isopropyl- and ethyl- 
methyl acetic acid. 

Ethylic isobutylmalonate, CsH,.CH(COOEt). (b. p. = 225°, sp. gr. 
= 0°983 at 15°). 

Ethylic dioctylmalonate, C(CsH1;)2(COOEt)., from octyl iodide (b. p. 
221°), is a colourless oil (b. p. = 338°); its sp. gr. is 0°896 at 18° 
compared with water at 15°. 

Dioctylmalonic acid, C\yH30,, forms colourless crystals (m. p. 75°) 
which are insoluble in water. 

Dioctylacetic acid, CjsH;3,02, is a white crystalline mass (m. p. = 39°, 
b. p. = 300°), which is identical with an isostearic acid obtained by 
Gutzeit from ethyldioctylacetoacetic acid. 

Ethylic allyimalonate, C;H;.CH(COOEt)., b. p. = 220°; sp. gr. = 
1:018 at 16° (water at 15° = 1). 

Allylmalonic acid, CesH,O; (m. p. = 103°), belongs to the famaric 
series, and is isomeric with hydromuconic acid. Allylacetic acid, 
C;H,O0, (b. p. 184°), is identical with the acid obtained by Zeidler 
(Annalen, 187, 30) from ethylacetoacetic acid. 

Ethylic diallylmalonate, C(CsH;).(COOEt)., b. p. = 240°; sp. gr. 
= 0°996 at 14° (water at 15° = 1). 

Diallylmalonic acid, CyH,,0,, crystallises in prisms (m. p. 133°). 
Diallylacetic acid, C,H,,0, (b. p. = 219°), from the preceding, is 
identical with that described by Wolff (Ber., 10,1956) and Reboul 
(Compt. rend., 84, 1233). 

Ethylic benzylmethylmalonate, CH,Ph.CMe(COOEt). (b. p. = 300°) ; 
sp. gr. = 1:064 at 19° (water at 15°= 1). This acid can also be 
vbtained by the action of methyl iodide on ethylic benzylsodium- 
malonate, or by the action of benzoic chloride on ethylic methyl- 
sodiummalonate. . 

Benzylmethylmalonie acid, CyH,,0,, consists of crystals, m.p. = 
135°. 

Benzylmethylacetic acid, CyH,O, (m. p. = 37°, b. p. = 272°), is 
identical with the substituted acetic acid obtained from ethylic benzyl- 
methylacetcacetate (Ber., 11, 1056), also with the phenylbutyric acid 
obtained by the addition of hydrogen to the phenylcrotonic acid, pre- 
pared according to Perkin (this Journal, 31, 391) from benzaldehyde 
and propionic anhydride, and also with that produced by the addition of 
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hydrogen to the acid (Annalen, 193, 310) obtained by the action of 
sodium on benzyl! propionate. 

Ethyl nitrosomalonate, CH(NO)(COOEt)., is obtained by the action 
of nitrous acid on an alcoholic solution of ethyl sodium malonate. It 
is a yellow oil which is decomposed on distillation; sp. gr. = 1:149 
at 15°. 

Nitrosomalonic acid, C;H3;NOs;, is obtained from the silver salt, and is 
identical with the acid described by Baeyer (Annalen, 131, 292). A 
crystalline potassium salt, C;SHNO;K, + $H,O, was prepared. On dis- 
tillation, this acid splits up into carbonic anhydride, water, and hydro- 
cyanic acid. 

Ethyl nitrosobenzylmalonate, C;H;.C(NO)(COOEt)., is obtained by 
the action of sodinm ethylate and benzyl chloride on ethyl nitroso- 
malonate. On saponification with potash, it gives a crystalline potas- 
sium salt which, on dry distillation, splits up into potassium cyanide 
and carbonate and benzyl alcohol. The free acid undergoes a similar 
decomposition on boiling with water. 

Ethyl monochlormalonate, CHC1(COOEt)., obtained by the action of 
chlorine on ethyl maionate, is a colourless liquid (b. p. 221°; sp. gr. 
= 1185 at 20°; waterat 15° = 1). On saponification with potash it 
gives only potassium tartronate, CH(OH)(COOK).. 

Tartronic acid, CH(OH)(COOH),, obtained by decomposing the 
calcium salt with oxalic acid ; melts at 182° with evolution of carbonic 
anhydride, leaving a glycolide, the aqueous solution of which on boiling 
with calcium carbonate, gave calcium glycollate. 

The ethyl mono-substituted malonates, on treatment with chlorine, 
give monochlorinated compounds. 

Ethyl monochlorisobutylmalonate, CyH».CC1(COOEt). (b. p. 245°, 
sp. gr. = 1:094 at 15°). On saponification with potash, it gives 
potassium isobutylhydroxymalonate, CsH».C(OH)(COOK),, the free acid 
of which decomposes on heating at 150° into carbonic anhydride and 
hydroxyisobutylacetic acid, CsH,.CH(OH).COOH. 

Ethyl acetyltetracarbonate, (COOEt),CH.CH(COOEt),, is obtained 
by the double decomposition of ethyl chloromalonate and ethyl sodium 
malonate. It crystallises in long brilliant white needles (m. p. 75°; 
b. p. 305°, with slight decomposition). T. C 


Inversion of the Optical Rotation of Ordinary Malic Acid. 
By G. H. Scunewer (#er., 13, 620—623).—Ordinary malic acid has 
generally been considered as levorotatory; if, however, the degree of 
concentration of a dilute aqueous solution of the acid, which is levo- 
rotatory, be gradually increased, the specific rotation gradually 
diminishes until the percentage of acid is 34°24, when the optical 
activity entirely disappears; on further concentration the rotation 
becomes positive. The following interpolation formula [#]p = 5°891— 
0:08959q (q = per cent. of water) shows that for pure anhydrous malic 
acid [a ]p = + 5°89. 

Sodium malate behaves exactly like malic acid, the interpolation 
formula in this case being [@]p = 15°202—0°3322¢ + 000081844, 
from which it follows that for the anhydrous salt [|p = + 15-2, and 
that a solution containing 47°43 per cent. of the salt is inactive. A 
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similar observation has been made in the case of tartaric acid (com- 
pare Boit, Mémoires de l’Acad., 15, 208—211; Ann. Chim. Phys. G3 1 
29, 351, 366; Arndtsen, ibid. [3], 54, 415). a 


Behaviour of Monochlorotetracrylic Acid on Fusion. By A. 
GruTHER (Ber., 13, 242).—Kahlbaum (Ber., 12, 2337) is mistaken in 
attributing to the author the statement that this acid is decomposed 
on fusion. It is partly decomposed by distillation. Ch. B. 


Nitrosothioglycollic Acid. By R. Maty and R. Anpreascu 
(Ber., 13, 601—607).—Nitrosothioglycollic acid, COOH.CH(NO).SH, 
is obtained, together with cyanamide and dicyandiamide, by boiling 10 
grams nitrosothiohydantoin (ibid., 12, 967) with 60 grams of crystal- 
lised barium hydrate and 400 c.c. water, the reaction being in all 
respects analogous to that which occurs in the case of thiohydantoin 
(this Journal, 36,712). The free acid was obtained as a crystalline 
mass, which is very easily soluble in ether, and is decomposed by 

CH(NO)S 
alcohol or water. The barium salt, | Ba + H,0, is a crys- 

COO 
talline powder or nodular mass which is insoluble in alcohol, sparingly 
soluble in cold water, but more easily in hot; it dissolves at once in 
dilute hydrochloric acid. It is gradually decomposed on heating above 
100°. The other salts are mostly obtained by precipitation of the hot 
aqueous solution of the barium salt. The lead salt is a yellowish-white 
precipitate, which is insoluble in acetic acid and boiling water, and is 
not blackened by alkalis, but dissolves in hot soda to a clear liquid. 
The silver salt is a yellow precipitate, which rapidly blackens on ex- 
posure to light, and when freshly prepared is insoluble in ammonia 
and nitric acid. A dark violet colour is obtained when ferric chloride 
is added to a dilute solution of the barium salt, and this on addition of 
a drop of hydrochloric acid changes to a pure blue. On long standing, 
or on boiling, the colour disappears, because in both cases the nitroso- 
thioglycollic acid is destroyed. Strong hydrochloric or nitric acid or 
stannous chloride produces this effect at once. This reaction is ex- 
ceedingly sensitive and serves as a very ready method for detecting 
the acid. The free acid gives the blue colour at once on addition of 
ferric chloride. Nitrosothioglycollic acid, and acidified solutions of its 
salts are easily decomposed on heating into water and carbonic and 
sulphocyanic acids or their salts. The free acid is thus decomposed 
even at the ordinary temperature. T. C. 


Action of Zine on Succinimide. By C. A. Bett (Ber., 13, 
877—878).—Pyrrol is formed by the distillation of a mixture of succi- 
nimide and zinc-dust, and also by passing a current of hydrogen and 
succinimide vapour over platinum black at a temperature above the 
boiling point of the imide. When the vapour of ethyl succinimide is 
passed over zinc-dust at 350°, ethylpyrrol, C,H,NEt, is produced. 

W. C. W. 

Contribution to a Knowledge of the Ureides. By J. M. A. 
Kramps (Ber., 13, 788—791).—E. Mulder having succeeded in obtain- 
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ing dibromothiohydantoin (Ber., 8, 1263), the author was induced to 
repeat the researches of Claus and Neuhoffer (Ber., 10, 825) on the 
action of chlorine and bromine on thiohydantoin. A stream of chlo- 
rine was slowly passed into a solution of thiohydantoin in hydrochloric 
acid, surrounded by a freezing mixture. 

At the end of half an hour white flocculent crystals appeared, but 
on continuing the stream of gas they disappeared again. By stopping 
the gas at the proper moment, however, the crystals could be collected. 
They were found to consist of imperfectly shaped needles, insoluble in 
water, alcohol, and ether. They dissolve in alkalis with decomposi- 
tion, and the solutions have a green fluorescence. They are also 
decomposed on heating to 110—120°. Their composition is repre- 

NH.CH.OH 
sented by the formula, sg | + H,0. 
NH.CO 

When excess of bromine was added to a solution of thiohydantoin 
under the same conditions as above, colourless crystals of dibromothio- 
hydantoin were obtained. They are soluble in alcohol and ether, and 
are decomposed by hot water. Oxalic acid was found in the mother- 
liquor. 

"The author’s method of obtaining thiohydantoic acid differs some- 
what from Maly’s (Ber., 10, 1849), inasmuch as he allows the aqueous 
solution of monochloracetic acid and thiocarbamide to stand in the cold 
without neutralising the hydrochloric acid. 

Action of Monochloracetyl-carbamide on Thiocarbamide.—When these 
two bodies were dissolved in alcohol in equivalent quantities at 60— 
70°, large quantities of a nearly white flocculent body were obtained 
of the composition NH,.CS.NH.CH,.CO.NH.CO.NH, + HCl. This 
body is insoluble in alcohol and ether, and yields silky needles of 
thiohydantoin on addition of ammonia to its aqueous solution. 

Monochloracetyldimethylcarbamide and thiocarbamide when dis- 
solved in alcohol at 70—80°, yield crystals of thiohydantoin hydro- 
chloride, but in the cold, nodules made up of needles are formed, which 
consist of NH,.CS.NH.CH,.CO.NMe.CO.NHMe + HCl. 

These crystals are decomposed by water into thiohydantoin hydro- 
chloride and dimethylcarbamide. G. F. A. 


Orthocymene. By A. Craus and H. Hansen (Ber., 13, 897— 
899).—Orthocymene is formed by the action of sodium on a solution of 
orthobromotoluene and propyl bromide in absolute ether. The mix- 
ture is gently warmed, but when the reaction has commenced, it is 
cooled down to 10° in order to avoid the formation of ditolyl. Ata 
temperature below 8°, considerable quantities of dipropyl are formed. 
Orthocymene is a colourless liquid (b. p. 181°). On treatment with 
sulphuric acid it yields two sulphonic acids; the formation of the 
a-acid is favoured by a low, and that of the 8- by a higher temperature. 
Both acids are very soluble in water, and are uncrystallisable. The 
a-acid forms a sparingly soluble barium salt, which crystallises in 
glistening plates containing 1 mol. H.0. The copper salt crystallises 
in dark-green needles containing 4H,0. 

The potassium salt forms shining rhombic crystals. 
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The 8-acid does not form crystalline salts. The 8-sulphonic chloride 
is a syrupy liquid converted by ammonia into 6-orthocymenesulph- 
amide, which is deposited from an ethereal solution in glistening plates, 
and from an aqueous solution in brittle needle-shaped crystals. 

W. 


C. W. 


Metacymene. By A. Craus and T. Srisser (Ber., 13, 899— 
901).—Metacymene prepared by the action of sodium at 0° on an 
ethereal solution of propyl bromide and metabromotoluene, is a colour- 
less liquid which boils at 176° (sp. gr. 0°863 at 16°). 

Two sulphonic acids are formed by treating metacymene with sul. 
phuric acid. 

The a-acid forms a sparingly soluble barium salt which crystallises 
in small plates, containing 1 mol. H,O. The copper salt forms green 
hexagonal plates containing 4 mols. H,0. ©The lead salt contains 
3 mols. H,O, and the calcium salt which crystallises in prisms 2 mols. 
H.0. The potassium salt forms anhydrous needle-shaped crystals, 
which dissolve freely in water. 

Barium 8-cymene sulphonate crystallises in needles containing 1 mol. 
H,0, which are freely soluble in hot water. 

a-Metacymenesulphonic chloride prepared by heating the acid with 
phosphorus pentachloride in sealed tubes at 140°, is deposited from an 
ethereal solution in needle-shaped crystals (m. p. 175°). The corre- 
sponding sulphamide does not crystallise. Ww. C. W. 


Paracymene and Sulphuric Acid. By A. Craus and C. Cratz 
(Ber., 13, 901—902).—When paracymene is treated with sulphuric 
acid at the ordinary temperature, two sulphonic acids are produced, 
viz., the well-known «-paracymenesulphonic acid and a small quantity 
of a second acid, which is distinguished from the a-acid by the greater 
solubility of its barium salt. WwW. C. W. 


Oxidation of Dibromocymene. By A. Craus and C. Wivmen 
(Ber., 13, 902—904).—On oxidation with a solution of chromic acid in 
glacial acetic acid, dibromocymene yields a new acid, C;.HiBr202, which 
crystallises in glistening needles (m. p. 152°) soluble in alcohol and 
ether. It forms crystalline salts, which dissolve freely in water. The 
barium salt contains 3 mols. H,O. If a mixture of strong nitric acid 
(1 part) and water (1 parts) is used instead of ¢hromic acid in the 
preparation of this substance, dibromoterephthalic acid and another acid 
are also formed. 

If the oxidation is continued until the dibromocymene is completely 
destroyed, pure dibromoterephthalic acid, CsH,Br,0,, is obtained in 
white plates (m. p. 320°) soluble in alcohol, ether, and glacial acetic 
acid. 

The salts of this acid are very soluble in water and do not crystallise 
readily. W. C. W. 


Compounds of Organic Bases with the Haloid Salts of Mer- 
cury. By O. Kuern (Ber., 13, 834—835).—In addition to the bodies 
previously described (Ber., 11, 743 and 1741; this Journal, Abst., 
1878, 667: 1879, 231), the author has obtained compounds of aniline 
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and toluidine with mercuric bromide and iodide. HgBr, + 2NH,Ph 
crystallises in white needles (m. p. 110°) which are decomposed by 
boiling water. Hgl, + 2NH.Ph (m. p. 60°) resembles the preceding 
compound, but is decomposed by treatment with alcohol. Mercuric 
bromide combines with 2 mols. paratoluidine, forming a substance 
crystallising in plates (m. p. 120°) which are soluble in alcohol and 
ether, but are decomposed by hot water. The corresponding orthoto- 
luidine compound also crystallises in plates, which begin to decompose 
at 60°, but melt at 103° if rapidly heated. The compounds of mercuric 
iodide with para- and ortho-toluidine resemble the compound with 
aniline. The former melts at 81°, the latter does not melt, but gives 
off orthotoluidine at 40°. WwW. G W. 


Derivatives of Parabromaniline. By M. Dennstepr (Ber., 13, 
228—238).—The following compounds have been prepared and 
examined :— 

Bromophenylurethane, CsH,;NO,Br (m. p. 84—85°), is obtained by 
the action of ethyl chlorocarbonate on bromaniline dissolved in anhy- 
drous ether. From dilute alcohol, it crystallises in white felted needles, 
insoluble in water, easily soluble in alcohol and ether. 

Bromophenyleyanate, C;H,NOBr, is obtained by distilling the fore- 
going with phosphoric anhydride; m. p. 39°; b. p. 226°. It is easily 
soluble in ether. 

Bromophenylmethylurethane, C;sH,O.NBr, is prepared by evaporating 
the methyl alcohol solution of the cyanate and crystallising from 
alcohol. It forms white needles, readily soluble in alcohol and ether ; 
m. p. 124°. 

Bromophenyl dicyanate, Cy.HsN,0,Br.,a dimolecular compound of the 
cyanate, analogous to Hofmann’s pheny] dicyanate (Annalen, Supp., 1, 
57; and Ber., 4, 246), is obtained when the cyanate, melted on a 
water-bath, is stirred with a glass rod moistened with triethylphos- 
phine. After long boiling with absolute alcohol it dissolves, and on 
cooling, white needles of ethyl dibromophenyl allophanate, 


CO(NH.C,H,Br).N(C,H,Br).COOEt 


(m. p. 153°), separate. The latter may becrystallised from anhydrous 
ether. 

Dibromophenylbiuret, NH(CO.NH.C,H,Br)., is formed when the pul- 
verised dicyanate is allowed to stand with alcoholic ammonia. It 
begins to sublime (without melting) at 240°, and decomposes at 280°. 
It is insoluble in water, sparingly soluble in alcohol and ether. 

Bromophenylthiocarbimide, CSN.C,H,Br, has been prepared by Otto 
(Ber., 2, 408) by distilling dibromophenylthiocarbamide with phos- 
phoric anhydride. The amide is formed with extreme slowness when 
bromaniline is boiled with an alcoholic solution of carbon bisulphide 
in theoretical quantity. The process is much hastened by adding a 
little moderately strong caustic soda solution (a few c.c. for 40 grams 
bromaniline). The amide separates partly after an hour's boiling, and 
the reaction is completed in six or seven hours. The caustic soda 
perhaps assists by inducing the following reactions :— 
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C,H,Br.NH, + CS, + NaOH => NaS.CS.NH.C,H,Br + H,O 
NaS.CS.NH.C,H,Br + C,H,Br.NH, = CS(NH.C,H,Br), + NaHS, 
NaSH + H.O = NaOH + HS. 


Monobromophenylthiocarbamide, C;H;N,SBr, is formed by treating 
the thiocarbimide with alcoholic ammonia. It forms needles (m. p. 
183°) insoluble in water, soluble in alcohol and ether. 

Phenylbromophenylthiocarbumide, C\s3H,N,SBr, obtained by boiling 
the thiocarbimide with alcoholic solution of aniline, forms colourless 
needles (m. p. 158°), which are tolerably soluble in cold, very soluble 
in hot alcohol or ether. 

Hemithiobromophenylurethane, CsH,;NOSBr, is formed by heating 
the thiocarbimide with absolute alcohol at 120° for several hours. 
Slender slightly yellow needles, insoluble in water, easily soluble in 
alcohol and ether. M. p. 105°. 

Thiobromophenylurethane, CsHiS2NBr, is prepared by heating the 
thiocarbamide with ethyl mercaptan at 140°. It is insoluble in water, 
soluble in alcohol or ether. M. p. 89°. 

Isocyanomonobromophenyl chloride, C;H,N BrCl,, analogous to Sell and 
Zierold’s isocyanopheny] chloride (Ber., 7, 1228), is obtained by acting 
with chlorine on bromophenylthiocarbimide. It is a yellowish heavy 
liquid (b. p. 255—256°). By the action of bromaniline, it yields the 
hydrochloride of a base, C,H,Br.N : C(NH.C,H,Br),.HCl, isomeric with 
tribromophenylguanidine. This salt is crystallisable from dilute 
alcohol, is very soluble in alcohol and ether, and when treated with 
ammonia yields the free base as an uncrystallisable gummy mass. The 
platinochloride forms bright yellow plates. 

Ethenyldibromophenyldiamine, (C2H;)(CsH,Br),HN:, is prepared by 
acting with phosphorus chloride on a mixture of bromaniline and 
acetic acid, heating for some time at 160°, extracting with water, 
and precipitating with ammonia. It is a white thick liquid. Only 
the hydrochloride and platinochloride were analysed. 

Formobromanilide, CHO.NH.C,H;Br (m. p. 119°) is obtained by 
heating ethyl formate with bromaniline at 100°. It is insoluble in 
cold water, with difficulty soluble in hot water, readily soluble in 
alcohol or ether. It may also be prepared by the action of bromine 
water on formanilide rubbed up with water. Measurements of the 
crystals, which belong to the rhombic system, are given. 

Thioformobromanilide, CHS.NH.C,H,Br, is prepared from the above 
in the same way as thioformanilide from formanilide (Hofmann, Ber., 
11, 338). It is soluble in hot alcohol and ether, and melts with decom- 
position at 189—190°. 

Bromopnenylglycocine, CH.(NH.C,H,Br).COOH, is obtained by 
warming an ethereal solution of 2 mols. bromaniline and 1 mol. 
chloracetic acid. It is very unstable, and exceedingly soluble in 
alcohol, ether, and hot water. With suitable precautions it may be 
crystallised from the latter; m. p. 98°. It forms a bright green 
copper salt. 

‘Dibromophenyloxethylenecarbamide, the bromanilide of bromopheny]- 
glycocine, C.H,Br.NH.CH,.CO.NH.C,H,Br, is prepared by boiling 


bromaniline monochloracetate with excess of bromaniline (vide 
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Meyer, Ber., 8, 1152), or by adding 1 mol. chloracetic chloride to 
an ethereal solution of 4 mols. bromaniline. It is soluble in alcohol 
and ether, insoluble in cold, sparingly soluble in hot water. It sub- 
limes at 145°, and melts between 154° and 161°. 

Ethyl bromophenylamidoacetate, C5H,Br.NH.CH,.COOEt (m. p. 95— 
96°), is prepared by gently heating 1 mol. of ethyl monochloracetate 
with 2 mols. bromaniline. It is sparingly soluble in cold, easily 
soluble in hot alcohol or ether, and is insoluble in water. 

Ch. B. 


Metatoluidine. By O. Wipman (Ber., 13, 676—678).—This com- 
pound (b. p. 197—200”) may be obtained in large quantity by the 
action of phosphorus pentachloride on metanitrobenzaldehyde, the 
resulting metanitrobenzal chloride being reduced with zinc and hydro- 
chloric acid thus :— 


C.H,(NO,).COH + PCI, = C,H,(NO,).CHCl, + POCI,; 
C,H,(NO.).CHCl, + 3H, = C.H,(NH.).CHCl + 2H,0; 
C.H,(NH;).CHCl, + 2H, = C,H,(NH,).CHs. 


Metanitrobenzal chloride, CsH,(NO:).CHC1., crystallises from alcohol 
either in colourless thin four- or six-sided plates or in white needles 
(m. p. 65°), which are easily soluble in boiling alcohol and in ether, 
but insoluble in water. Zz. WG 


Dinitroparatoluidine. By F. Burstein (Ber., 13, 242—244).— 
Tiemann (Ber., 3, 218) states, and it is commonly believed that the 
dinitroparatoluidine (m. p. 168°), which he obtained by reducing tri- 
nitrotoluene, is identical with the base (m. p. 166°) which the author 
and Kuhlberg (Annalen, 158, 341) obtained by nitrating parace- 
toluide and saponifying. This is erroneous. On nitrating para- 
toluidine, the first product is metanitroparatoluidine [CH,;: NO,: NH, 
=1:3:4]. Since a second nitro-group entering the molecule 
should take the para-position with respect to the first, dinttropara- 
toluidine must have the consiitution [CH,;: NO.: NH,: NO, = 
1:3:4: 5], and the nitrogenous groups must be neighbouring; but 
on nitrating [1 : 2 : 4] dinitrotoluene, a trinitrotoluene [1 : 2: 4: 6] 
should be obtained for the same reason. And if, as in the case of 
dinitrotoluene, reducing agents first attack the paranitro-group, the 
dinitrotoluidine prepared from it must have the constitution 


[CH;: NO,: NH.: NO, = 1:2: 4: 6]. 


The nitrogen groups must be symmetrical. 

Independently of these theoretical considerations, there is alsc experi- 
mental evidence of the differeuce of the two compounds, although 
their physical properties appear to be the same. The author finds 
that they behave differently towards oxidising agents. Friederici has 
shown (Ber., 11, 1976), and the author confirms his statements, that 
Tiemann’s dinitroparatoluidine is slowly converted by boiling chromic 
mixture into dinitroparamidobenzoic (chrysammic) acid. But sym- 
metrical dinitroparatoluidine is much more energetically attacked by 
chromic mixture, and does not yield a trace of chrysammic acid. The 
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product is an indifferent amorphous insoluble powder, probably an 
azo-compound. 

Symmetrical dinitrotoluidine is best prepared by gradually adding 
the theoretically necessary quantity of a concentrated aqueous solu- 
tion of ammonium hydrosulphide to 1 part of trinitrotoluene well 
rabbed up with 2 parts of alcohol, allowing to stand, precipitating 
with water, and extracting repeatedly with boiling hydrochloric acid 
(sp. gr. 1:05). The base is then precipitated by ammonia, dissolved 
in chloroform, and crystallised from 50 per cent. acetic acid, or 
from hydrochloric acid sp. gr. 1:055 (m. p. 166°5—168°). It is 
soluble in alcohol, acetic acid, benzene, and chloroform, sparingly 
soluble in boiling water, insoluble in light petroleum. Ch. B. 


Condensation Products of Tertiary Aromatic Bases. By 
O. Fiscner (Ber., 18, 807—809).—Dimethylparatoluidine has no 
action on benzaldehyde in presence of zinc chloride even at 120— 
130°. Dimethylorthotoluidine yields a small quantity of a base, the 
constitution of which has not been ascertained. Dimethylmeta- 
toluidine acts with great energy, even at the temperature of the water- 
bath, and yields a base which is analogous to tetramethyldiamido- 
triphenylmethane. Neither of these bases affords a colouring matter 
on oxidation. According to the author’s experience, no para substi- 
tution product of dimethylaniline yields condensation products with 
aldehydes, alcohols, &c., and the same seems to be the case with 
dimethylparatoluidine. 

Benzaldehyde and dimethylmetatoluidine in presence of zinc chlo- 
ride yield a base C.;H3N2, which crystallises in large prisms (m. p. 
109°). It is soluble in mineral acids, but is reprecipitated by sodium 
acetate. It is easily soluble in benzene, alcohol, and ether, but is in- 
soluble in water. The platinochloride of this base consists of fine 
golden-yellow crystals. No colouring matter was obtained on oxida- 
tion of the base. 

A new reaction of dimethylaniline is also described in the paper. 
When benzoic anhydride is gently warmed with dimethylaniline in 
presence of zinc chloride, a fine green colouring matter is obtained, 
having the appearance of malachite. G 3. A. 


A New Class of Ammonium Compounds. Part I. By P. 
Grizss (Ber., 13, 246—250).—By acting with methyl iodide in excess 
on the isomeric amidophenols, the author has obtained new bases, to 


which he assigns the constitution CoH | ' 
NMe; 
O 
Orthotrimethylphenolammonium, CHK | + H,0, is prepared by 
NMe; 
mixing a cold methyl alcohol solution of orthamidophenol hydrochlo- 
ride with three parts of methyl iodide, and adding concentrated 
potash solution to strongly alkaline reaction. Potassic chloride sepa- 
rates out, and on allowing the mixture to stand its reaction becomes 
acid. More potash is then added, and this addition is repeated as long 
as an acid reaction appears on standing. When the action is completed. 
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the alcohol is distilled off, the solution acidified with hydriodic acid, 
and the yellowish crystals of the hydriodide which separate are crys- 
tallised from boiling water with addition of animal charcoal. The 
crystals are then dissolved in water, decomposed by silver oxide or 
carbonate, and the solution evaporated on the water-bath, when a 
syrup remains which solidifies on standing. The pressed and recrys- 
tallised base forms white prisms, which are soluble in water and 
alcohol, but insoluble in ether: by the latter the base may be sepa- 
rated from its alcoholic solution. Its taste is intensely bitter. It is 
not acted on by potash or ammonia, but combines with acids (except- 
ing carbonic acid) to form two classes of salts. The iodide, 


C,H,,NO.HI + H,0O, 
the constitution of which is possibly C,H,(OH).NMe,I + H,0O, 


crystallises in white indistinct prisms, very soluble in hot water. 
When ammonia is added to an aqueous solution of this salt, a 
sparingly soluble hemi-iodide, (C,H,,;NO)2.HI, separates in needles. 
From alcohol, it separates in thick prisms. The base also forms a 
very soluble crystalline hydrochloride, C,H,,;NO.HCl + 2H.0; a red- 
dish-grey nitroprusside, (Cy,H,;NO)..H,FeCy;(NO); a yellowish-red 
platinochloride, (C,H,;,;NO.HC1)..PtCl,; and a brown periodide, with 
green reflection, which is insoluble in water. 

Heat acts on the base as on the aromatic betaines. When distilled, 
it passes into the isomeric orthodimethylamido-anisol, C,H,(O Me).NMe,, 
a colourless strongly refracting basic oil, of peculiar odour and burning 
biting taste. This forms a deliquescent crystalline hydrochloride, and 
a sparingly soluble platinochloride. It resembles dimethylaniline, 
and like that body is capable of conversion into colouring matters, 
which the author is engaged in investigating. 

When orthotrimethylphenolammonium hydrochloride is distilled, it 
breaks up into methyl chloride and orthodimethylamidophenol, 
C.H,(OH).NMe, (m. p. 45°). The latter is crystalline, very sparingly 
soluble in boiling water, easily in alcohol, ether, acetic acid, and 
potash solution. Its taste, at first biting, is afterwards bitter. Ferric 
chloride colours its solutions red-violet. The hydrochloride dries up 
toa gum: from its solution, ammonia precipitates the base as an oil, 
which solidifies to small white rhombic crystals. 


Paratrimethylphenolammonium, CHC | + H,0, crystallises in 
NMe; 
clear six- or eight-sided tables. It strongly resembles its isomeride, 
and on distillation yields paradimethyl-amidoanisol, CsH,(OMe).N Me, 
(m. p. 48°), which crystallises from alcohol in white rhombic leaflets. 
Attempts to obtain similar bases by means of ethyl iodide were 
unsuccessful. Ch. B. 


A New Class of Ammonium Compounds. Part II. By 
P. Griess (Ber. 18, 647—650).—Trimethylnitrophenolammonium, 


CoH,(NO,)€ fl aya,’ 8 Obtained by the action of methyl iodide on 
e. 


3 
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Laurent and Gerhardt’s amidonitrophenol, the process being conducted 
as previously described in the case of the other triphenylammonium 
bases, except that the free base is best obtained from its salts by the 
use of potash in place of oxide of silver. Trimethylnitrophenolammo- 
nium crystallises from water in brilliant yellow needles or tables, 
having a strongly bitter taste. It is only sparingly soluble in cold 
water or alcohol, but more easily in these liquids when hot. It is in- 
soluble in ether and in benzene. It has no action on vegetable colours. 
Heated above 200°, it is decomposed, without previous fusion, into a 
residue of carbon and a reddish volatile oil. It is a strong base. 
Trimethylnitrophenolammonium iodide, CyH\N,03.H1.2H.0, crys- 
tallises in white needles, which are moderately soluble in hot, but only 
sparingly soluble in cold water. The hydrochloride, C,5H,,.N.03.HC1.H.0, 
crystallises in prisms, which behave towards solvents like the 
hydriodide. The platinochloride, (C,;H,2.N203.HC1)2,PtCl,.6H,O, forms 
bright yellow needles or rhombic plates, which are sparingly soluble 
in boiling water, hardly at all in cold water, and almost insoluble in 
alcohol. The periodate crystallises in small brown needles. 
Trimethylamidophenolammonium hydrochloride, 


C.H(NH)C | 
_\NMe;.2HC14H,0 


is obtained by the reduction of the corresponding nitro-compound with 
tin and hydrochloric acid. It crystallises in white plates, wkich are 
easily soluble in water or alcohol, even when cold, also in ether. With 
ferric chloride, it gives a deep violet colour. The platinochloride, 
C,H,,N,0.2HCI1.PtCl, + 2H.O, forms small rhombic or six-sided 
prisms, which are only sparingly soluble in cold water, and are decom- 
posed by boiling water. 

Orthotrimethylanisolammonium todide, CsH4(OMe).NMe,I, is obtained 
by the action of methy! iodide on a solution of orthotrimethylphenol- 
ammonium in methyl alcohol, to which a little potash has been added, 
or by the action of methyl iodide on dimethylamido-anisol, thus :— 


+ MeI = C,H,(OMe).NMe,I. 


C,H,(OMe).NMe; + Mel — C,H,(OMe).NMe,I. 


It crystallises in long white needles, which are easily soluble in hot, 
but only sparingly soluble in cold alcohol or water. The platino- 
chloride, (CwHisNOCl), + PtCl, forms brilliant yellow plates or six- 
sided tables, which are only very sparingly soluble in cold water. The 
hydrate, C§H,(OMe).NMe;.0H (?), is obtained by the action of silver 
oxide on the iodide. It is strongly alkaline, and gradually decom- 
poses on warming into orthodimethylamido-anisol and methy] alcohol. 

Paratrimethylanisolammonium iodide, CsH;(OMe).NMe,I, is obtained 
like the ortho-compound, using para- instead of ortho-trimethylphenol- 
ammonium. It crystallises in four- or six-sided plates. The platino- 
chloride, CyHie(NOC1), + PCl, consists of small yellow six-sided 
prisms. Both the above compounds behave towards solvents like the 
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corresponding ortho-compounds. The hydrate is similar to the ortho- 
compounds, and on heating splits up into paradimethylamidoanisol aud 
methyl] alcohol. T. C. 


Formation of Diamines. By A. Bernrusen and F. Szymanski 
(Ber., 13, 917—919).—Benzylidenemonophenyldiamine, 


NHPh.CHPh.NH,, 


is formed, together with several other bases, when an alcoholic solu- 
tion of benzenylmonophenylamidine is treated with sodium amalgam. 
The liquid is from time to time neutralised with strong acetic acid, 
and the reduction is stopped as soon as the formation of ammonium 
amalgam commences. 

The bases are separated by recrystallising their hydrochlorides, 
when benzylidenemonophenyldiamine hydrochloride, C,;H,,N2.HCl, is 
deposited in thick prisms (m. p. 234°) soluble in alcohol and water. 
The platinochloride crystallises in long needles, and also in rhombic 
plates. 

The free base is insoluble in water, but dissolves freely in other sol- 
vents. It melts at 115°, and distils without decomposition. On reduc- 
tion, it yields benzylaniline. Ww. C. W. 


New Synthesis of Organic Bases containing Oxygen. By 
W. Sraepet and O. Sigrpermann (Ber., 13, 841—844).—When brom- 
acetylbenzene, Ph.CO.CH.Br (1 mol.), is dissolved in dimethylaniline 
(2 mols.), a reaction takes place, and the liquid solidifies on cooling, 
forming a crystalline product, soluble in hot alcohol. The alcoholic 
solution deposits yellow prismatic crystals of the new base, C,,H,,NO. 


C.H,OBr + C,H, N — C,.H,,NO + HBr. 


Colourless crystals of the hydrobromide of another base can be 
obtained from the mother-liquor. The base, C,,H,,NO, is insoluble in 
water, but dissolves sparingly in alcohol and ether, and freely in 
benzene and toluene. It melts with partial decomposition at 120°. 

The base is also soluble in dilute hydrochloric and sulphuric acids, 
but is reprecipitated when these solutions are diluted with water. The 
hydrochloric acid solution forms precipitates with picric, phospho- 
molybdic, and tannic acids, also with potassium, mercuric iodide, and 
with platinum and stannous chlorides. 

The platinochloride, (C\H,,NOHCI),PtCh, crystallises in plates. 
Ferric chloride or dilute nitric acid readily oxidises the base. By the 
action of methyl iodide the compound C,,H,,NO.Mel is obtained. It 
is purified by digestion with ether, and recrystallisation of the inso- 
luble portion from water. By treatment with silver oxide, the iodine 
is removed from this substance, and a strongly alkaline liquid is pro- 
duced, which forms crystalline salts. 

Bromacetylbenzene also acts in a similar manner on dimethylmeta- 
toluidine and on tetramethylmetaphenylenediamine. 

The compound from dimethylaniline probably has the constitution 
Ph.CO.CH..CsH;.NMe, and the dimethylmetatoluidine derivative may 
be represented as C,H;(Ph.CO.CH,Me)(NMe), = [5: 1:3]. 

; Ww. &. W. 
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Synthesis of Leucaniline. By O. Fiscuer and P. Greirr (Ber., 
13, 669—671).—Paranitrobenzaldehyde (m. p. 93°) is converted into 
a yellow crystalline nitro-base when digested with aniline hydrochloride 
and zine chloride at 120°. This compound dissolves in acids, forming 
colourless solutions, and on reduction with zinc-dust and acetic acid 
gives paraleucaniline. The paranitrobenzaldehyde employed in the 
above reaction was prepared by the action of lead nitrate and nitric 
acid on paranitrobenzy! chloride. 

The following are good lecture experiments :—Rosaniline is obtained 
when a hot alcoholic solution of chloranil is poured into a hot freshl 
prepared solution of leucaniline in alcohol. Tetramethyldiamidotri- 
phenylmethane gives benzaldehyde green under similar circum- 
stances. Other leuco-bases also behave in a similar manner. 

z..@. 

Some Compounds of the Leuco-base from Cuminol and 
Dimethylaniline. By J. Zizciter (Ber., 13, 786—788).—The best 
method of obtaining the base described by O. Fischer (Ber., 12, 
1688) is to digest cuminol and dimethylaniline for a day with zinc 
chloride and a little water at 120°. The hydrochloride is obtained by 
passing a stream of dry hydrochloric acid gas into a solution of 
the base in anhydrous ether or light petroleum. A white crystalline 
and extremely hygroscopic powder separates out. When dried over 
sulphuric acid in a vacuum it consists of CxsHs:..N2.2HCI. 

The picrate, Cs.H3,.N2 + 2C;H.(NO,);.OH (m. p. 156°), is formed 
when an alcoholic solution of the base is mixed with picric acid. It 
consists of fine green crystals, which explode when heated to 220°. 

The methiodide, C..H.N2.2CH;I, obtained by heating the base for 
a day at 115° with methyl iodide and methyl alcohol under pressure, 
consists of snow-white crystals (m. p. 200°), easily soluble in hot 
water. 

The platinochloride, C25H3.N.(HCl), + PtCl, is a yellow crystalline 
body, which is sparingly soluble in water, and still less so in alcohol 
and ether. 

When the base is mixed with strong nitric acid and the solution diluted 
with water, a yellowish body is obtained, which on repeated crystal- 
lisation from acetic acid yields bright yellow acicular crystals (m. p. 
206°). Apparently it is a hexnitrotetramethyldiamidotriphenylme- 
thane. The leuco-base yields colouring matters on oxidation, which 
closely resemble the green from benzaldehyde. The picrate is most 
easily purified. All the salts of the colouring matter are characterised 
by a bright red metallic lustre. Gc. F. A. 


Supplementary Notice on New Colouring Matters. By W. 
v. MituzrR (Ber., 13, 803).—Compounds similar to those described by 
the author have been obtained by Caro and Schraube, and also by 
Griess (Annalen, 137, 84), who assigned to them the type— 

Ph;N : N.C,H3(NH2).N : N.C,Hy.N : NPh. —s" 


Homologues of Phosphenyl Chloride. By A. Micnagrtis and 
C. Panex (Ber., 18, 653—656).—Phostolyl chloride, C;H;PCl,. The 
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presence of a small quantity of water is necessary in the formation 
of this compound from a mixture of phosphorus trichloride, toluene, 
and aluminium chloride (ibid., 12, 1009) ; the best yield (56 grams) is 
obtained by taking the following proportions:—150 grams toluene, 
200 grams phosphorus trichloride, 30 grams aluminium chloride, and 
lc.c. water. Pure phostoly] chloride forms crystalline masses of long 
needles (m. p. 20°, b. p. 245°). Tolylphosphorous acid, C;H,;PO,H,, is 
obtained by decomposing phostolyl chloride with water; it crystallises 
from alcohol in monoclinic tables (m. p. 104°). Tolylphosphinic acid, 
C,H,PO;H,, crystallises in needles (m. p. 188°). Phostolyl tetrachloride, 
C;H;PCl, is obtained by the direct combination of chlorine wlth phos- 
tolyl chloride. On heating in sealed tubes at 200° it gives monochlor- 
benzyl chloride, phosphorus trichloride, phostolyl chloride, and hydro- 
chloric acid, 2C;H;PCl = C;H,Cl, + C,H;PCl, + PCl; + 2HCI. 
This does not decide whether phostolyl chloride is Ph.CH;.PCh, or 
C.H,Me.PCl,, although as the reaction only takes place at 200° it 
appears more probable that the chlorine attacks the methyl radicle, 
and that the compound is a true phostolyl chloride. 

Phosxylochloride, CsHyPCl,, and the acids C,H,PO.H, and C;H,PO;H,, 
have also been prepared. T. C. 


Bromonitro- and Bromamido-anisoil. By W. Srarpe, and 
G. Damu (Ber., 13, 838—839).—Monobromoparanitranisoil, 


C,H;Br(NO,) .OM e, 


prepared by heating potassium monobromoparanitrophenate with 
methyl iodide and methyl alcohol, crystallises in white needles (m. p. 
106°), soluble in alcohol and ether. On reduction with tin and hydro- 
chloric acid it yields monobromoparanisidine hydrochloride. The free 
base, C,H;Br(NH.).OMe, is an oily liquid, insoluble in water, but dis- 
solving freely in alcohol and ether. Its salts are crystalline. 
Dibromoparanisidine, C;-H.Br.(NH,).OMe, prepared by the reduc- 
tion of dibromoparanitranisoil (m. p. 126°) is a white solid body, 
soluble in alcohol, ether, and benzene. It combines with hydrochloric, 
sulphuric, and oxalic acids, forming salts, which crystallise in white 
needles. W. C. W. 


Orthanisidine. By O. Miiuivuser (Ber., 13, 919—924).—Orth- 
anisidine, NH».C,;H,.OMe, prepared by the reduction of orthouitranisoil 
(b. p. 276°5°) by ammonium sulphide, boils at 228°. The hydro- 
chloride, hydrobromide, and acid sulphate, form colourless crystals, 
soluble in water and alcohol. The neutral sulphate has not yet been 
obtained. Acetaniside, NHAc.C;H,y.OMe, formed by the action of 
acetic anhydride on anisidine, is a pearly, crystalline substance, solu- 
ble in glacial acetic acid and in hot water. It melts at 79°, and boils 
at 305°. When water is added to a solution of this compound in 
strong nitric acid, dinitracetaniside, NHAc.C,H.(NO,)..0Me is pre- 
cipitated. On recrystallisation from alcohol, it is obtained in yellow 
crystals (m. p. 147°). Dianisylearbamide and anisidine hydrochloride 
are deposited when carbonyl chloride is passed through a solution of 
anisidine in benzene. After removing the latter substance by treat- 
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ment with dilute hydrochloric acid, the carbamide is recrystallised 
from alcohol. The crystals which are colourless melt at 174. 
Monanisylcarbamide, NH;.CO.NH.C,;H;.OMe, prepared by the action 
of potassium cyanate on an aqueous solution of anisidine hydrochloride, 
forms colourless crystals (m. p. 146°5°), soluble in hot water and 
alcohol. 

Dianisylthiocarbamide, SC(NH.C,H;.OMe)., produced by warming 
anisidine and alcoholic potash with an excess of carbon bisulphide, 
crystallises in white needles (m. p. 134°5°) soluble in hot alcohol. 
Monanisylthiocarbamide, NH,.CS.NH.C,H;.0Me, is precipitated on 
warming a mixture of anisidine hydrochloride and potassium thio- 
cyanate. It crystallises in needles, which melt at 152°. 

On oxidation with chromic mixture, anisidine yields a substance 
which forms yellow crystals (m. p. 138°) having a penetrating odour. 

W. C. W. 


Benzamidophenolsulphonic Acids and Amides of the Amido- 
phenolsulphonic Acids. By J. Post and L. Hotsr (Ber., 13, 617— 
619).—The same hydrogen atom is replaced by the HSO; group, 
whether nitrophenol (ortho- or para-) or the corresponding amido- 
phenol is converted into the sulphonic compound. This can be best 
shown in the case of the benzamidophenolsulphonic acids, as they 
form well characterised salts. These benzoic derivatives are obtained 
in the ordinary way by the use of benzoic chloride. For the prepara- 
tion of the anilides of the amidophenolsulphonic acids, the unstable 
sulphochlorides are first obtained by the action of phosphorus penta- 
chloride, and then converted into the more stable anilides by means 
of aniline. The compounds (both in the ortho- and para-series) 
derived from nitrophenol and from the corresponding amidophenol, 
are in all cases identical. Sodiwm benzamidophenolsulphonate, 


C.H,(OH) (NH.CO.C,H,).SO,Na + 44 aq. 


crystallises in needles, which are easily soluble in water and alcohol. 
Barium salt [C,H,(OH)(NH.CO.C,H;).SO;],Ba, crystallises in 
brilliant, colourless spangles, which are sparingly soluble in alcohol 
and water. Strontium salt crystallises with 45 aq. in colourless, scaly 
crystals, which are very sparingly soluble in water and alcohol. 


Calcium salt also crystallises with 45 aq., and is similar to the stron- 
tium salt. Anilide of amidophenolsulphonic acid, 


C.H,(OH) (NH;).SO,NHPh, 


forms colourless needles (m. p. 205°), which are easily soluble in 
alcohol, glacial acetic acid, and benzene, but insoluble in ether and in 
light petroleum. All the above compounds are derived from orthamido- 
phenolsulphonic acid. The anilide of paramidophenolsulphonic acid, 
C,.H;(OH)NH,.SO,.NHPh, derived from paramidophenolsulphonic 
acid, consists of colourless, compact crystals (m. p. 98°), which are 
easily soluble in alcohol, glacial acetic acid, and benzene, but insoluble 
in light petroleum and in ether. T. C. 


a-Dinitrophenyl Ether. By C. Witticeropr (Ber., 13, 887).— 
a-Dinitrophenyl ether, O(Cs>H3.NO2.NO,). [1 : 2 : 4] is prepared by 
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heating equal parts of potassium a-dinitrophenate and «-dinitrochloro- 
benzene, in sealed tubes at 150—200°. The crude product is washed 
with water, and boiled with alcohol to remove impurities. The pure 
residue is a colourless, crystalline substance (m. p. 195°), soluble in 
hot amyl alcohol, benzene, chloroform, and glacial acetic acid, but 
insoluble in alcohoi. Boiling potash converts it into potassium di- 
nitrophenate. W. C. W. 


Oxidation of Substituted Phenols. By C. Magarri (Ber., 13, 
224—2.28).—In his paper on the ethylenic ethers of pyrogallol (Ber., 
12, 1860) the author stated that by oxidising diphenol in solution in 
glacial acetic acid, he had obtained a brown amorphous substance, 
which dissolved with blue colour in concentrated sulphuric acid. This 
substance he suspected to be the simplest analogue of cedriret ; but he 
has not been able to obtain it in a form suitable for analysis. It is 
not formed if the acetic acid solution is heated, nor if nitric acid is 
used as the oxidant. An alcoholic solution of diphenol also gives a 
violet precipitate, soluble with blue colour in sulphuric acid. 

A better result is obtained by oxidising tetrabromodiphenol. To 
prepare this body, bromine is added to diphenol dissolved in warm 
acetic acid until the colour no longer disappears, and the mixture is 
heated. Tetrabromodiphenol, C,,H,Br,O., then separates in felted 
needles, which may be purified by repeated crystallisations from abso- 
lute alcohol (m. p. 264°). It is insoluble in water, sparingly soluble 
in alcohol, ether, and sulphuric acid, but is easily dissolved by alkalis. 
By digestion with acetic anhydride and sodium acetate for two hours, 
it is converted into a diacetyl derivative, C,;.H,Ac,Br,O, (m. p. 245°). 

Oxidising agents differ in their action on tetrabromodiphenol. 
Potassium dichromate and nitric acid give red precipitates in the 
acetic acid solution; potassium ferricyanide gives a blue, and bromine 
water a dirty brown precipitate with its solution in alkali. All 
these precipitates are soluble in strong sulphuric acid with blue colour, 
soon passing into brown; but none could be obtained pure. When, 
however, a little red fuming nitric acid is added to a solution of 
3 grams of tetrabromodiphenol in 100 of acetic acid, and heated to 
95°, the mixture becomes deep red, and on cooling deposits crystalline 
scales, which are dark red-brown by transmitted light, deep steel-blue 
by reflected light. This substance has the composition C,,H,Br,O,. It is 
insoluble in all the ordinary menstrua, and cannot be fused without 
decomposition. Its solution in sulphuric acid is violet, and gives a 
brick-red precipitate on the addition of water. Digestion with sul- 
phurous acid reconverts it into tetrabromodiphenol. It has doubtless 
a constitution analogous to that of cedriret, and may be named tetra- 
bromodiphenolquinone. 


C,H,Br,O C;H.2(OMe),O 


| | 
C,;H.Br,0 C,H.(OMe).0 


Tetrabromodiphenolquinone. Cedriret. 


The compound obtained from triiodophenol by Kammerer and 
Benziger (Ber., 11, 557) is possibly similarly constituted. 
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Tetrachlorodiphenol, CH,Cl,O. (m. p. 233°), is easily prepared by 
treating diphenol, suspended in much acetic acid, with a stream of 
chlorine. The diphenol is soon dissolved, and the chlorine compound 
subsequently separates. After washing with acetic acid and crystalli- 
sation from highly dilute alcohol, it forms transparent needles. Treated 
as above described with a little nitric acid, it yields tetrachlorodiphenol- 
quinone, C,,.H,ClO., having all the characters of the bromine com- 
pound, but giving a blood-red solution with sulphuric acid. This 
solution becomes colourless when slowly heated to 100°, and deposits 
a body which crystallises in needles. Ch. B. 


Compounds of Benzotrichloride with Phenols and Tertiary 
Aromatic Bases. By O. Dorsner (Ber., 13, 610—614).—The name 
benzein is proposed for the class of compounds described in former com- 
munications (ibid., 11, 1236; 12, 1462).—Resorcinolbenzein is obtained 
by gently warming 1 mol. benzotrichloride with 2 mols. resorcinol, 
finally on a paraffin-bath at 180—190°. The product is extracted with 
water, to take up unchanged resorcinol, the residue dissolved in soda, 
and then precipitated by acetic acid. The yellow crystalline product 
thus obtained is recrystallised from a mixture of alcohol and glacial 
acetic acid, from which resorcinolbenzein separates in large prisms. 
‘These crystals appear yellow by transmitted, and violet-red by reflected 
light; an analysis of the substance dried at 100° led to the formula 
CssH30,. The compound, when precipitated from alkaline solution 
by an acid, is easily soluble in alcohol, whilst the crystals obtained as 
above described are only very sparingly soluble in this solvent, but 
more easily on the addition of an acid. This solution has a yellowish- 
red colour, and fluoresces like fluorescein. By quick cooling of the 
acid alcoholic solution, the compound separates as concentric groups 
of yellow needles, but by slow cooling the prisms above described 
are obtained. It is insoluble in water, ether, and benzene. On heating 
at 130° it loses water, and then has the composition C,H,.O,; = 
2(CisHiO, + H,O); at temperatures above 200° further decomposi- 
tion occurs. 

Tetrahydroxytriphenylmethane, CHPh[C,H;(OH),]2.— Resorcinol- 
benzein, when acted on by reducing agents, undergoes a change simi- 
lar to phenolbenzein, and gives tetrahydroxytriphenylmethane, which 
crystallises from alcohol in colourless needles (m. p. = 171°). It is 
sparingly soluble in water, easily soluble in alcohol, ether, and glacial 
acetic acid. It dissolves in alkalis to a colourless solution, and is repre- 
cipitated in the crystalline state on the addition of an acid ; on oxida- 
tion or on heating, it is reconverted into resorcinolbenzein ; its alkaline 
solution is coloured yellowish-brown by potassium ferricyanide. 

Tetrabromoresorcinolbenzein, C:,HiBriO,, is obtained by passing bro- 
mine vapour into an alcoholic solution of resorcinolbenzein, or better, 
by adding the calculated amount of bromine dissolved in glacial 
acetic acid. It forms a fiery red powder, which is insoluble in 
water, and only very sparingly soluble in alcohol, glacial acetic 
acid, and other solvents, and could not therefore be obtained in 
the crystalline state. Its alkaline salts are sparingly soluble in 
water, but easily in alcohol, yielding a pomegranate-red solution 
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similar to those of the eosin salts ; this solution dyes silk and wool like 
eosin ; its spectrum also greatly resembles that of the latter body. An 
attempt to obtain an acetyl compound of resorcinolbenzein was unsuc- 
cessful. Resorcinolbenzein is not taken up by acids, or by alkaline 
sulphites, in this respect differing from phenolbenzein. 

As in the case of phenol and resorcinol, 1 mol. of benzotrichloride 
combines with 2 mols. of the other phenols, forming dyestuffs belonging 
to the triphenylmethane group. Those with the cresols, pyrocatechol, 
quinol, orcinul, and A-naphthol are yellow or yellowish-red bodies ; 
that with pyrogallol, on the other hand, is blue; and that with 
a-naphthol green. The great similarity of the compounds of the 
phenols with benzotrichloride on the one hand, and with phthalic acid 
on the other, appears to show that the latter are like the former, 
derivatives of triphenylmethane, thus :— 


Ph.CH(C,H,.0H)>. OH CH(C,H,.0H),. 


Dioxytriphenylmethane. Leucaurin, 


COOH.C,H,.CH(C,H,.0H),. 
Phenolphthalein. 

2 
A Product obtained by the Action of Aqua Regia on 
Orcinol. By S. Reymann (Ber., 13, 809—811).—This body is the 
chlorine substitution-product of lLiebermann’s colouring matter 
C.H,,N.0,, obtained by the action of nitrous acid on orcinol. It con- 
sists of C.,H,,CIN.O,. Resorcinol, under similar conditions, yields 
two bodies, of which one is probably analogous in composition to the 
above, whilst the other contains no chlorine. The first one dissolves 

in alkalis, with a pure blue colour. oe % &. 


Oxidation of Benzoic and Acetic Carbinols. By A. Brever 
and T. Zincke (Ber., 13, 635—641).—Benzoylcarbinol, Ph.CO.CH,OH, 
gives benzoic aldehyde and benzoic acid when oxidised with silver 
solution (compare ibid., 10, 1486; this Journal, 1878, Abstr., 223). 
By oxidation with copper sulphate and soda, however, it gives chiefly 
mandelic acid, CPhH(OH).COOH (m. p. 115—118°), together with 
small quantities of benzoylformic and benzoic acids. The formation of 
mandelic acid is represented as follows:—(1.) Ph.CO.CH;.0H = 
Ph.COH + H.COH. (2.) Ph.COH + H.COH = Ph.CH(OH).COH. 
The mandelic aldehyde is then oxidised to the corresponding acid by 
the copper sulphate. The melting point of methyl mandelate is 48°, 
and not 114°, as stated by Naquet and Louguinine (Annalen, 139, 
301). For the determination of the products of oxidation of acetyl- 
carbinol, the acetate or benzoate must be employed, as the acetyl- 
carbinol itself cannot be obtained in the pure state. 

Acetylearbinol acetate, Me.CO.CH,.OAc (b. p. = 172°), was pre- 
pared by adding 5 parts of monochloracetone gradually to a warm 
solution of 8 parts of anhydrous potassium acetate in 20 parts of 
alcohol. Ethyl acetate and a liquid boiling at 125—135° (mesity] 
oxide ?) are also obtained at the same time. Acetylcarbinol acetate 
thus prepared agrees in every respect with that obtained by Henry 
(Ber., 5, 966). 
VOL. XXXVIII. 22 
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Acetylearbinol benzoate, Me.CO.CH;.0Bz, was obtained like the 
acetate. itis a slightly yellow aromatic liquid (b. p. = 189—190° at 
50—60 mm.; 200—201° at 80—90 mm.; and 263—264° at the ordi- 
nary pressure, in the last case with slight decomposition), which on 
long standing becomes crystalline, forming colourless needles (m. p. 
24°). These are easily soluble in ether, alcohol, &c. ; but only sparingly 
soluble in cold water, more easily in hot. 

Acetylearbinol acetate on oxidation with soda and copper sulphate, 
gives lactic acid, together with a small quantity of pyrotartaric acid. 
It is probable that all compounds containing the group —CO.CH,.OH 
will, under similar circumstances, give bodies with the group 

= © 


—CH(OH).COH. 


Pinacones and Pinacolins. By W. Tuérner and T. Zincke 
(Ber., 13, 641—647).—A continuation of the authors’ previous work 
on this subject (Ber., 10, 1473; 11, 65, 1396, 1988; this Journal, 
Abstr., 1878, 223, 425, 874; and 1879, 317). From their results, they 
draw the following general conclusions :—All ketone-pinacones, when 
exposed to a high temperature, split up into a ketone and an iso- 
alcohol. With those pinacones containing a benzene radicle, this de- 
composition takes place easily ; whereas in the case of those containing 
paraffin radicles, it only occurs with considerable difficulty. To the 
pinacones there correspond two kinds of pinacolins, of which the 
one (8) can be easily obtained; whilst the other («) is only obtained 
with difficulty, and then only from those pinacones which contain a 
benzene radicle. Both pinacolins can also be obtained directly from 
the ketones, although up to the present the a-pinacolin has only been 
got from purely aromatic ketones; those on the other hand, which, 
like acetophenol, contain also paraffin radicles, give only 8-pinacolins, 
and that not directly in the case of those ketones which belong en- 
tirely to the paraffin series. No pinacone is known which partakes at 
the same time of the character of a true diatomic alcohol. T. C. 


Crystalline Form of Benzyl Orthothioformate. By M. 
Dennstept (Ber., 13, 2385—240).—This substance crystallises in the 
rhombic system a: b : ¢ = 0°9978: 1: 0°9900; observed forms, 100, 
010, 001, 011, 101, 021, 201. C. E. G. 


Occurrence of Vanillin in Raw Sugars. By E. O. v. Lippmann 
(Ber., 13, 662—665).—The author, like Scheibler (Ber., 13, 335; this 
vol., 467), finds that vanillin occurs in certain kinds of raw sugar. 

T. C. 

Dioxybenzophenone. By W. Srarpet and E. Saver (Ber., 18, 
836).—-dioaybenzophenone, Cy3H\ Os, is prepared by the action of 
dilute sulphuric acid and potassium nitrite on flavine obtained by the 
reduction of dinitrobenzophenone (m. p. 148°). It erystallises in 
white needles (m. p. 161°), which are more soluble in water than the 
crystals of a-dioxybenzophenone (Ber., 11, 746). The ethereal salt, 
C,;H,0;Bz,, which is formed by the action of benzoic chloride on 8- 
dioxybenzophenone, is deposited from an alcoholic solution in silky 
leaves (m. p. 101°). The diacetic compound, C,;H,0,;Ac, (m. p. 90°), 
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also crystallises in plates. @-dioxybenzophenone is decomposed by 
fusion with potash, forming phenol and paroxybenzoic acid. 
W. C. W. 
Nitrobenzoic Acids. By A. Cravus (Ber., 13, 891—896).—A 
considerable quantity of Fittica’s “lemon yellow” mononitrobenzoic 
acid (Ber., 11, 1207, and this Journal, Abstr., 1878, 980) was pre- 
pared, and was shown to possess no constant melting point. By re- 
peated fractional recrystallisation, it was separated into meta- and 
ortho-nitrobenzoic acids. W. C. W. 


Metaparadinitrobenzoic Acid by Nitration of Paranitro- 
benzoic Acid. By A. Craus and W. Harperstapr (Ber., 13, 815— 
817).—-By the action of a mixture of 1 part of fuming nitric acid and 
2 parts of fuming sulphuric acid on paranitrobenzoic acid in a closed 
tube, the anthors obtained a mixture of ortho- and meta-paradinitro- 
benzoic acids. The two acids can be separated with some difficulty by 
means of the barium salts, that of the latter acid being more sparingly 
soluble. 

Metaparadinitrobenzoic acid melts at 161° (uncor.), is easily soluble 
in ether, alcohol, and hot water, but sparingly so in cold water. It 
crystallises in small colourless stellate groups, which contain no water 
of crystallisation. Its solution in hot water has an intensely bitter 
taste. It sublimes unchanged, but explodes when heated on platinum 
foil. The barium salt crystallises in white radiating masses, and con- 
tains 4H,.O. The calcium salt consists of small white plates, becoming 
yellow at 130°, and losing 3 mols. H,O at 136°. The potassium, 
sodium, and ammonium salts are very soluble, but have not been ob- 
tained in the crystalline state. 

By heating paranitrobenzoic acid in closed tubes with bromine and 
water up to 200°, the authors have obtained a brominated compound ; 
but whether this is brominated nitrobenzoic acid is doubtful. 

‘ G. F. A. 

Orthohydrazinbenzoic Acid. By E. Fiscurr (Ber., 13, 679— 
682).—This acid, together with a small quantity of orthodiazobenz- 
imide (m. p. 144°, Zeits. f. Chem., 1867, 164), is obtained from anthra- 
nilic acid in a similar manner to phenylhydrazine. It crystallises 
from hot water in fine needles, which are much less soluble in alcohol 
and ether than in water. On oxidation, it behaves like the primary 
hydrazines, and is completely decomposed with evolution of gas by 
Fehling’s solution, and by mercury and silver salts even in the cold. 
The hydrochloride, CsHy(COOH).NH.NH;.HCI, crystallises from hot 
water, in fine white needles, which are easily soluble in hot water, less 
soluble in alcohol, and almost insoluble in ether. The salts of ortho- 
hydrazinbenzoic acid are easily soluble, and its alkaline solution may 
be boiled for some time without any marked decomposition. 


Hydrazinbenzoie anhydride, CH< py > NH, is obtained by warm- 


ing the acid with strong hydrochloric acid, or better by heating the 

acid alone at 220—230° in an atmosphere of carbonic anhydride. It 

separates from alcohol in colourless compact crystals, which are 

sparingly soluble in water, alcohol, and ether. By careful heating, it 
222 
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melts and sublimes in colourless needles, but is partially decomposed 
when rapidly heated. It no longer has basic properties, but dissolves in 
alkalis and decomposes carbonates. It is more stable towards oxidising 
agents than the ordinary hydrazine bases, andis not acted on by Fehling’s 
solution or by mercuric salts. Silver nitrate throws down a white precipi- 
tate of the silver salt, consisting of fine needles, which are decomposed 
on boiling. The anhydride reduces ammoniacal silver solutions. 
2. & 

Anthranilic Acid from Orthonitrotoluene. By P. Gretrr 
(Ber., 13, 288—290).—The presence of the nitro-group in the ortho- 
position in orthonitrotoluene appears to render the methyl-group less 
susceptible of change. Thus Wachendorff (Annalen, 185, 259) found 
that the latter was unaffected by chlorine or bromine even at a 
high temperature, these elements attacking the benzene nucleus. 
Amongst the products of the action of bromine, he noticed a body 
soluble in alkalis, which he erroneously took to be dibromonitrotoluene. 
On repeating Wachendorff’s experiment, the author finds this body to 
be parametabromorthoamidobenzoic acid, CsH,Br.(NH.).COOH, isomeric 
with dibromanthranilic acid and with dibromnitrotoluene. A singular 
interchange of hydrogen and oxygen between the methyl and nitro- 
groups takes place during the reaction, which hence may be used for 
preparing anthranilic acid. This is effected by allowing 2 mols. of 
bromine to drop gradually into orthonitroluene heated at 170°. 
Hydrobromic acid is rapidly given off, and so much heat developed 
that external heating is unnecessary when the weight of substance 
exceeds 200 grams. From the solid mass obtained on cooling, the 
acid may be separated by sodium carbonate; the yellowish-white mass 
deposited on adding an acid may be converted into barium salt by boil- 
ing with barium carbonate, and the acid precipitated from the filtered 
solution, crystallised from alcohol (m. p. 225°). By treating its alka- 
line solution with sodium amalgam in the cold, anthranilic (ortho- 
amidobenzoic) acid is easily formed (m. p. 145°) : this yields salicylic 
acid when treated with nitrous acid, and aniline when distilled with lime. 

The brominated acid is probably identical with Hiibner’s dibrom- 
anthranilic acid (m. p. 225°) from dibromobenzoic acid; an isomeride 
(m. p. 196°) has been similarly prepared by Hiibner (Ber., 10, 1706). 

Wachendorff did not obtain acid bodies by brominating para- and 
meta-nitrotulene. 

In the above reaction, nitrobenzyl bromide is perhaps first formed: 
the passage of this into anthranilic acid would then be analogous to 
the conversion of benzyl chloride into benzoic acid by the action of 
nitric acid. A similar oxidation of the methyl-group of toluidine 
occurs in the so-called nitrofuchsine-melt ; and the formation of 
chlorinated bases when certain nitro-compounds are reduced by tin 
and hydrochloric acid, and that of dichloramidophenol by the action 
of hydrochloric acid on nitrosophenol, are also cases in point. 


Ch. B. 


Aromatic Products of the Animal Body. By E. Baumann 
(Ber., 13, 279—285).—-Hydroparacoumaric acid being the first, and 
under the conditions given by the author (Ber., 12, 1452), the final 


ORGANIC CHEMISTRY. 649 


putrefaction product of tyrosine, putrefaction affords a convenient 
method of preparing it. 20 grams of tyrosine thus yield 12 grams of 
hydroparacoumaric acid. Salkowski has shown (Ber., 13, 189) that 
when it occurs amongst the decomposition-products of albumin, it is 
also derived from previously-formed tyrosine. 

The homologous parahydroxyphenylacetic acid is also generated 
during the digestion of albumin, and may be detected in the urine by 
evaporating 5—10 c.c. with hydrochloric acid to remove phenols, and 
extracting with ether. With Millon’s reagent the ethereal extract gives 
the red colour characteristic of hydroxy-acids. The acid may be pre- 
pared by evaporating 25 litres of urine to 1} litres, strongly acidifying 
with acetic acid and shaking with ether, a little alcohol being added to 
decompose the emulsion which frequently forms. The extract, freed 
from acetic acid, is again dissolved in water and exhausted with ether. 
The portion of this second extract, soluble in water, gives with basic 
lead acetate a precipitate of lead parahydroxyphenylacetate, from 
which the acid may be liberated by sulphuretted hydrogen, and puri- 
tied by crystallisation from. water and benzene (m. p. 148°). About 
= gram of crude acid is thus obtained. Hydroparacoumaric acid 
(m. p. 126—127°) is occasionally. obtained from the urine by the same 
process: it separates more slowly and incompletely from hot benzene 
than its homologue. 

Parahydroxyphenylacetic acid might be supposed to owe its origin 
to an amido-acid, CsH,NO3, homologous with tyrosine, especially since 
Schiitzenberger has detected numerous amido-acids of the fatty series 
amongst the decomposition-products of albumin; the author shows, 
however, that tyrosine alone is produced when horn-clippings are 
boiled with dilute sulphuric acid. 

In order, if possible, to detect some of the transition-products 
between hydroparacoumaric acid and phenol (Ber., 12, 1453), 5 grams 
of the former were administered to a man in whose urine hydroxy- 
acids and phenols were normally present only in minute quantities. 
On subsequently examining the urine, it was found that the greater 
part of the acid had been destroyed; a small part (‘8 gram) was 
obtained unchanged ; and a still smaller quantity had been converted 
into a phenol, obtained as an ethereal sulphate. Parahydroxyphenyl- 
acetic acid could not be detected. 

That portion of the ethereal extract from urine, obtained as above 
described, which was sparingly soluble in water, contained oily acids 
which reacted with nitric acid like indole, and on prolonged contact 
with putrescent substance yielded a considerable amount of skatole, 
but no indole. These nitrogenous acids dissolve in hydrochloric acid, 
and are resinified when boiled with it. They are probably the sources 
of skatole and indole in the urine, and in decomposed albumin; since 
after either has been boiled with hydrochloric acid and the precipitated 
resins removed, the bases are no longer obtained by putrefaction: and 
putrescent albumin, not so far decomposed as to contain indole after 
being agitated with ether, does not yield indole on further putrefac- 
tion; whilst the ethereal extract, when neutralised with sodium 
carbonate and diluted with water, yields that base on standing in the 
incubator for six days. Ch. B. 
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History of Phenylacetamide. By A. Brernrusen (Ber., 13, 817). 
—Referring to Reimer’s paper in Ber., 13, 741, the author states that 
phenylacetamide (alphatoluylamide) was prepared by Weddige 
{Stedel’s Jahresb., 1873, 324), and by himself (Annalen, 184, 294 and 
316) from benzyl cyanide. G. T. A. 


Phlobaphene. By C. Bériincer (Annalen, 202, 269—287).— 
Phlobaphene is identical with the red substance (oak red), obtained 
by boiling quercitannic acid with dilute acids; it has the formula 
(C\,H\O¢)2-H,O, and forms a reddish-brown powder insoluble in most 
of the ordinary solvents, but soluble to a considerable extent in solu- 
tion of quercitannic acid ; it is also soluble in aqueous alkalis, yielding 
a reddish-brown liquid, which absorbs oxygen. Acetic anhydride at 
140° converts it into triacetylphlobaphene, C,,H;O;Ac;; benzoic 
chloride at 130° gives tribenzoylphlobaphene, C,,H;O,.Bz;. On heating 
with strong hydrochloric or hydriodic acid, phlobaphene loses a mole- 
cule of water and one of carbonic anhydride, and is converted into a 
brilliant black powder. This substance appears to be closely related 
to the body obtained by heating pyrogallol at 160—180° with strong 
hydrochloric acid, which on analysis gives results agreeing with those 
for a mixture of the two pyrogallol ethers, C;H,O; and C,H,Q,, and 
which also appears to be a tanning agent; the leather it produces is 
black. Schiff has shown (Annalen, 170, 43; this Journal, 1874, 270) 
that tannin is the anhydride of carboxylpyrogallol, and from the 


results given above phlobaphene may be regarded as the anhydride 
of methylpyrogallol and carboxylpyrogallol— 


C.H(OH).<) >C,H.Me.OH. 


The author considers it probable that phlobaphene is the essential 
tanning agent in oak bark. A. J. G. 


Compounds of Phthalic Acid with Phenols. By A. Baryer 
(Annalen, 202, 36—140).—In a former communication (this Journal, 
31, 196), the author has described several compounds belonging to 
this category. In the introduction, a historical sketch is given of the 
views held as regards the constitution of these compounds, which 
finally led to the adoption of those given in this Journal (36, 636). 

I. Triphenylmethane Group.—Derivatives of Diphenylphthalide—Di- 


phenylphthalide, Ph< Cah 0, was prepared according to Friedel 


and Crafts’ method (Compt. rend., 11th June, 1877); it crystallises in 
needles, m. p. 112°, and dissoives in concentrated sulphuric acid, form- 
ing a greenish-yellow solution, becoming violet when heated. 
Triphenylearbinolorthocarboaylic acid, C(OH)Ph2.C,Hy.COOH.—Its 
potassium salt is formed by treating diphenyl phthalide with alcoholic 
potash ; the free acid cannot be obtained as it is immediately resolved 
into diphenylphthalide. It corresponds with the benzene-ortho-alco- 
holic acid described by Hessert (ibid., 34, 419). 
Triphenylmethanecarboaylic acid, CHPh,.C,H,.COOH, is prepared by 


reducing the sodium salt of the above acid with zinc-dust ; its forma- 
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tion is expressed as follows: C(OH)Ph2.C;,H;COOH + H, = 
CHPh,.C,H,y.COOH + H,0. 

Acids precipitate it from the solutions of its salts, and it crystallises 
from alcohol in large needles (m. p. 155—157°). On exposure to the 
air or by treatment with chromic acid, it is converted into diphenyl- 
phthalide. Triphenylmethanecarboxylic acid is insoluble in water, 
easily soluble in ether and glacial acetic acid, dilute alkalis and alka- 
line carbonates dissolve it; it is soluble in hot concentrated alkalis, 
and on cooling the salt separates out. When heated with baryta, it 
yields phenylmethane, which crystallises in needles (m. p. 92°5°), 
and on oxidation yields triphenylearbinol (m. p. 159°), which was 
converted into rosaniline by E. and O. Fischer’s method (cbid., 34, 
384). 


II. Anthracene Derivatives of Diphenylphthalide. By A. Schellinger 
C,H, 


(Annalen, 202, 54—65).—Phenylanthranol, Ph.cZ \c.OH, is 


sulphuric acid, phosphorus pentachloride, or phosphoric anhydride. It 
crystallises from alcohol in yellow needles (m. p. 141—144°) ; when 
strongly heated a portion distils, whilst the greater portion carbonises. 
Hot alcohol, light petroleum, and acetone dissolve it, forming yellow 
solutions, from which it separates on cooling. It is easily soluble in 
ether, forming a greenish-yellow fluorescent solution. Cold dilute 
alkalis or alkaline carbonates do not dissolve it, whereas on warming 
they dissolve it, forming yellow solutions, from which acids separate 
a yellow flocculent precipitate. Its composition and properties show 
it to be a pheny! derivative of the anthranol described by Liebermann 
and Topf (Ber., 9, 1201). 7 

Monacetophenylanthranol, C2H,3.OAc, is prepared by heating phenyl- 
anthranol with acetic anhydride; alcohol, ether, benzene, and acetone 
dissolve it easily, forming blue fluorescent solutions. Concentrated 
sulphuric acid decomposes it into its constituents, whereas it is but 
slightly acted on by dilute alkalis or alkaline carbonates. From alco- 
hol, it crystallises in tufts of yellow needles (m. p. 165—166°). 


Phenyloxanthranol, Ph(OH)C<6'H'> CO, is prepared by oxidising 
6444 


phenylanthranol in glacial acetic avid solution with potassium di- 
chromate. On diluting the solution with water, it separates as a white 
curdy precipitate. It is insoluble in water, but alcohol and similar 
solvents dissolve it easily; water precipitates it from its alcoholic 
solution in colourless shining leaflets. It crystallises from glacial 
acetic acid in colourless, acute, rhombic plates, which redden on expo- 
sure to the air, and melt at 208°. It dissolves in concentrated 
sulphuric acid with an intense purple-red colour; when heated, it 
becomes blue, the solution producing a strong absorption-band between 
the blue and green, and two weaker ones in the yellow. When heated 
further, it becomes violet; these colorations are probably due to the 
formation of sulphonic acids. It is related to phenylanthranol in the 
same way that anthraquinol is to anthranol. A monacetoxy] derivative 
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seems to be produced when phenyloxanthranol is heated with acetic 
anhydride in sealed tubes at 180°. 
CoH, 
Phenylanthracene, PhO¢—YCH, is prepared by heating pheny]l- 
6444 
anthranol, diphenylphthalide, on triphenylmethanecarboxylic acid with 
zine-dust. Alcohol, ether, benzene, carbon bisulphide, and chloroform 
dissolve it easily on warming, forming solutions having a blue fluores- 
cence, and from which it separates in yellow leaflets (m. p. 152—153°) 
on cooling. Concentrated sulphuric acid dissolves it forming a yellow 
solution, which, on heating, becomes brown. When heated, phenyl- 
anthracene distils. Like anthracene, it forms a compound with picric 
acid, and on oxidation yields phenyloxanthranol. 

Phenylanthracene dihydride, CoH, may be prepared by reducing 
phenylanthracene with hydriodic acid, or by the action of the same 
reagent on phenyloxanthranol at 150—170°, or on triphenylmethane- 
carboxylic acid at 180—200°. The product of these reactions is 
extracted by ether, shaken up with sulphurous acid, and the ethereal 
solution evaporated. By dissolving the residue in alcohol and evapo- 
rating, it is obtained as an oil, which solidifies to a crystalline mass 
(m. p. 120—120°5°) ; it may be distilled without decomposition. Its 
properties are similar to those of anthracene dihydride (Graebe and 
Liebermann, Annalen, Supp. 7,265), save that it forms a compound with 
picric acid, which may be due to the presence of a little phenylanthra- 
cene. It dissolves in the same solvents as phenylanthracene, the 
solutions exhibiting a blue fluorescence. On oxidation it yields 
phenyloxanthranol. By the further action of hydriodic acid, higher 
hydrides are formed. 

By treating the solution of phenyloxanthranol in concentrated 
sulphuric acid with benzene, a compound, ©.H,,O, is formed, 
thus :—C HO, + Cs.H, = C..H,,0, + HO. It crystallises from alco- 
hol and benzene in colourless crystals. Phenol forms a similar com- 
pound. 


IlI. Conversion of Diphenylphthalide into Phenolphthalein—This 
conversion was effected, as has been stated (this Journal, 36, 636), 
by the replacement of the nitro-groups in dinitrodiphenylphthalide by 
two hydroxyl groups. 

Dinitrodiphenylphthalide, CooH»,(NO2).02, is prepared by dissolving 
the phthalide in concentrated nitric acid: water precipitates it from 
this solution in amorphous fiocks. It separates from hot methyl alco- 
hol in the form of oily drops, which solidify and melt at 75—95°. It is 
probably a mixture of isomeric nitro-derivatives. When heated with 
concentrated sulphuric acid it yields a body resembling alizarin. 

Diamidodiphenylphthalide, CsH,: CO C(C,.Hy.NH:)2, is prepared 


O 
by the reduction of the nitro-derivative, and the free base precipitated 
from its salts by sodium carbonate. It crystallises from alcohol in 
thick lustrous plates, melting at 179--180°. The alcoholic mother- 
liquors on evaporation yield a small quantity of another body in the 
form of crusts melting at 205°. The chief product, viz., that melting 
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at 179—180°, is easily soluble in alcohol and ether (in the crystalline 
state less soluble than when amorphous) ; it is sparingly soluble in ben- 
zene and water, and insoluble in light petroleum. When heated with 
concentrated sulphuric acid, it gives anthraquinol. It dissolves in 
glacial acetic acid with reddish-vivlet colour, but its solution in hydro- 
chloric acid is colourless. 

When heated with methyl alcohol and hydrochloric acid at 180°, it 
gives a green colouring matter, apparently identical with that obtained 
by O. Fischer by the action of dimethylaniline on phthaly! chloride, and 
is probably tetramethyldiamidodiphenylphthalide, C.H,,0.(N Mez)>. 

Nitrous acid converts the diamidophthalide into phenolphthalein. 


IV. Triphenylmethane Derivatives of Phenolphthalein.—The method 
of preparing phenolphthalein by the action of sulphuric acid on phenol 
and phthalic anhydride has been already described (Ber., 9, 1230) ; 
it may also be prepared by heating 13 parts of phthalic anhydride, 
2 of phenol, and 24 of tin chloride at 115—120°. The hot meit so 
obtained is poured into water, and washed with hot water until all 
phenol is removed. The residue is then treated with soda, and the 
phthalein precipitated from the violet solution by means of acetic acid 
and a little hydrochloric acid; it separates out as a yellowish-white 
sandy powder, which is purified by precipitating its alcoholic solution by 
water, part separates out in a resinous form, after removal of which 
the phthalein separates out in large crystals. These crystals, which 
may also be obtained by dissolving it in water or hydrochloric acid at 
150—200°, are lance-shaped, and the measurements show them to be 
triclinic. Phthalein is easily soluble in alcohol, methyl alcohol, or 
glacial acetic acid, and crystallises from these solutions in scales. 
Ether dissolves amorphous phthalein easily, but when crystallised 
it is only sparingly soluble. It melts at 250—253°, forming a colour- 
less liquid, which solidifies to a vitreous mass at 217—210°. By 
stronger heat, it is decomposed, with liberation of phenol. Concen- 
trated sulphuric acid dissolves it, forming a yellow-red solution, from 
which it is precipitated by water. Heated with sulphuricacid at 100°, 
a sulphonic acid is produced, whereas at 200°, oxyanthraquinol is 
formed. Nitric acid yields a nitro-derivative; no dinitro-derivative 
has been obtained. 

Phenolphthalein forms unstable salts; caustic alkalis and alkaline 
carbonates dissolve it, forming reddish-violet solutions, which have an 
absorption-spectrum between the green and yellow. These solutions 
are decolorised by an excess of caustic alkali, and the colour restored 
by addition of acid, showing that phenolphthalein might be used in 
alkalimetry. It is also dissolved by ammonia; on boiling, the ammo- 
nia is expelled and the phthalein separates out. Alum and copper 
salts precipitate unaltered phthalein from its alkaline solutions. The 
silver salt is obtained as a violet amorphous precipitate, which on 
heating becomes crystalline and then decompuses. 
Diacetoxylphenolphthalein, C2H,,0,(Ac)., has been already described 

loc. ctt.). 

The methyl salt of phenolphthalein has been obtained by heating 1 part 
of phthalein, 0°5 of potash, and 3 of methyl iodide, with alcohol at 
100°; it is a crystalline compound. 
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Chloride of phenolphthalein or dichlorodiphenylphthalide, C»Hi202Cl,. 
—To the description (loc. cit.) already given of this body is added 
that when boiled with concentrated sulphuric acid, it yields a com- 
pound, apparently a dichloro-anthraquinol, which when fused with 
soda yields alizarin. 

Dichlorodiphenylcarbinolcarboaylic acid.—Its potassium compound is 
produced by the action of alcoholic potash on dichlorodipheny]l- 
phthalide. The acid cannot be prepared, as the dichlorophthalide 
separates out on acidifying its alkaline solution. 

Phenolphthalein dissolves in concentrated sulphuric acid, and if the 
solution is heated on a water-bath, sulphonic acids are formed; when 
heated strongly, decomposition takes place, phthalic anhydride and 
phenolsulphonic acid being formed, which react at 200° to form oxy- 
and erythroxy-anthraquinone. 

Tetrabromophenolphthalein, CHsBr,O,.—The preparation of this body 
has already been described (loc. cit.) ; it crystallises in short prisms, 
melting at 220—230°. Its behaviour with caustic alkalis is similar to 
thet of phenolphthalein; it is, however, a stronger acid than this 
body, and its solutions in alkalis have a deeper violet colour. Alum 
and copper salts precipitate the bromophthalein from its solutions in 
alkalis ; lead salts give a white lead compound, and silver salts a 
bluish-violet precipitate of a silver compound. It dissolves in concen- 
trated sulphuric acid with a light red colour, and is reprecipitated by 
water ; when strongly heated with sulphuric acid, it gives dibromoxy- 
anthraquinone. Oxidising agents, such as nitric and chromic acids, form 
violet solutions containing a quinone. By the action of nitrous acid, 
part of the bromine is replaced by nitro-groups._ 

Diacetotet ‘rabromophenolphthalein, C.H,Br,0,Ac, obtained by the 
action of acetic anhydride on tetrabromophthalein, crystallises from 
alcohol in globular crystalline masses (m. p. 134°); when carefully 
heated it may be distilled. With sulphuric acid, it behaves similarly 
to the bromophthalein. 

Phenolphthalin, a dioxytriphenylmethanecarborylic acid, 


CH(C,H,.0H),.C,H,.COOH, 


is prepared from phenolphthalein in the same way as triphenyl- 
rethanecarboxylic acid is from diphenylphthalide. It crystallises 
from water and alcohol in concentrically grouped needles (m. p. 225°), 
which are more soluble in water than phthalein. It is unacted on by 
zine and soda, also by zinc and hydrochloric acid in presence of alco- 
hol. Phosphorus and hydriodic acid yield resinous products, whereas 
with sodium amalgam, in presence of an acid, it forms phenolphtlialol. 
The phthalin has marked acid properties; it dissolves barium carbo- 
nate, and gives colourless solutions with alkalis, which are coloured red 
by potassium ferricyanide and permanganate, owing to the formation 
of phthalein. The aqueous solutions of the phthalin give a colourless 
flocculent precipitate with lead acetate ; itsammoniacal solution, freed 
from excess of ammonia, gives a blue precipitate with copper salts, 
and a white flocculent precipitate with silver nitrate, the latter is 
soluble in excess of ammonia. With sulphuric acid, the phthalin 
yields the following characteristic reaction; it dissolves forming a 
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reddish-yellow solution and on addition of water greenish-yellow flocks 
of phthalidin separate out. The solution in sulphuric acid gives 
a dark green when manganese dioxide is added to it, and the solu- 
tion after diluting with water, yields phthalidein on extracting it with 
ether. 

Diacetophenolphthalin, C.4H2O., crystallises from alcohol in colour- 
less needles (m. p. 146°). Glacial acetic acid dissolves it largely ; it 
is sparingly soluble in cold, more easily in warm alcohol. 

Chloride of Phenolphthalin, «-Dichlorotriphenylmethanecarborylic Acid, 
CH(C,H,Cl)2.C,H,.COOH.—This body cannot be prepared by the 
direct action of phosphorus pentachloride on phenolphthalin, but is 
obtained by reducing the chloride of the phthalein with hydriodic 
acid, or zinc-dust and soda. Prepared by the former method, and 
crystallised from glacial acetic acid, it forms colourless crystals (m. p. 
195°); whilst by the latter method, and crystallisation from alcohol, 
it is obtained in fern-like masses of needles (m. p. 205—206°). 
Alcohol, ether, and acetone dissolve it easily ; it crystallises from alco- 
hol in six-sided tablets. It dissolves easily in alkaline carbonates and 
caustic alkalis, forming salts which are sparingly soluble in alkaline 
solutions. Warm concentrated sulphuric acid dissolves it, forming 
yellow solutions, which rapidly change to green, blue, and finally 
violet. This latter colour is produced instantaneously on adding 
potassium dichromate, and is due to the formation of dichloropheny!- 
anthranol. 

Tetrabromphenolphthalin, CH(CsH,Br2.-0H)2.C;HyCOOH, may be 
prepared like the phthalin by reduction of the brominated phthalein, 
or better still by treating the phthalin in acetic acid solution with 
bromine. It crystallises in compact needles (m. p. 205°); is easily 
soluble in alcohol, methyl alcohol, acetone, glacial acetic acid, carbon 
bisulphide, and ether; it is soluble in warm, and sparingly in cold 
benzene, and also sparingly soluble in chloroform. It dissolves slowly 
in concentrated sulphuric acid with reddish-yellow colour, which 
becomes green owing to the formation of tetrabromophthalidin. 

Diacetyltetrabromophthalin, CoH,,Br,O,Ac., crystallises in stellate- 
grouped needles, melting at 165—166°. 

Phenolphthalol, C.4H,.O3, is prepared by reducing the phthalin with 
sodium-amalgam and acetic acid until the solution, after acidifying 
with sulphuric acid, ceases to yield a fluorescent solution on extraction 
with ether. It crystallises from dilute acetic acid in large prismatic 
crystals, and from water, in which it is sparingly soluble, in lance- 
shaped crystals. Alcohol, ether, and acetone dissolve it easily, whilst 
it is insoluble in benzene or chloroform. It melts at 190°, and may be 
distilled. Its alkaline solutions, which are colourless, are oxidised by 
potassium ferricyanide, the phthalein being formed. Its formation 
from the phthalin is expressed as follows :— 

CH(C,Hy.OH),..C,H,.COOH + 4H = CH(C,.H;.0H)..C;H;.CH,.0OH 
+ H,0. 


It is therefore an alcohol, and, like aromatic alcohols when treated 
with concentrated sulphuric acid, it yields condensation-products. The 
existence in it of three hydroxyl-groups is shown by the formation of 
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a triacetyl derivative, CooH:s0.Acs, a vitreous mass (m. p. 40°) capable 
of being distilled. It is insoluble in water, but soluble in alcohol, 
ether, and benzene. 


V. Phenylanthracene-derivatives of Phenolphthalein.—Phenolphthali- 
din, a-dioxyphenylanthranol, CoH yO; The production of this body has 
already been described (Ber., 9, 1234). By long-continued action of 
concentrated sulphuric acid, it is converted into sulphonic acids. 
Heated with sulphuric acid at 120°, it forms a dark-green solution 
which, on boiling, becomes red. Its formation is similar to that of 
phenylanthranol from triphenylmethanecarboxylic acid, and to it is 


CoH 
assigned the constitutional formula: OH.C<_30.C,H, OH. 


C,H;.0H 


C.Hy 
Tetrabromophthalidin, OH.C7—__C.C,H:Br;,.0H. This body is 


C,HBr,.0OH 

produced in a similar manner to the above (loc. cit.). It dissolves in 
potash solution with a yellow colour, and on warming, the potassium 
salt separates out in green crystals. It is soluble in concentrated 
sulphuric acid with a green colour, which changes to blue when heated 
at 130—140°, owing to the formation of tetrabromophthalidein. This 
latter body is also formed by the action of oxidising agents. Bromine 
acts on it, forming a compound which is decomposed by water into 
bromophthalidein, " 

Diacetotetrabromophthalidin, C.H,.Br,O;Ac,, crystallises from gla- 
cial acetic acid in long hair-like needles. It is easily soluble in chlo- 
roform, benzene, and carbon bisulphide, forming a green fluorescent 
solution; water, alcohol, and glacial acetic acid dissolve it but 
sparingly. It melts at 256°; when heated above its melting point it 

ields bromophenol. 

Phenolphthalidin Chloride, «-Dichlorophenylanthranol, C»H,,C1,0.— 
It cannot be prepared by the action of phosphorus pentachloride on 
the phthalidin, but is obtained by reducing the phthalidein chloride 
with zine and acetic acid, and is precipitated by water from the 
filtered solution as a yellow powder; it melts at about 170°, and may 
be distilled in small quantities. Alcohol and glacial acetic acid dis- 
sulve it sparingly, and it crystallises from these solutions in needles. 
With ether or acetone, it forms a bluish-green fluorescent solution, 
and it is easily soluble in benzene and carbon bisulphide. Concentrated 
sulphuric acid dissolves it, forming a reddish-yellow solution, from 
which water precipitates it. Bromine and oxidising agents convert it 
into the phthalidein chloride. 

- CoH, 


Phenolhydrophthalidin chloride, OH.HC<(, H gq) > CH.C-HACl, is 
6443 


obtained by the reduction of an alcoholic solution of phthalidin chlo- 
ride with sodium-amalgam. It is easily soluble in ether, acetone, 
chloroform, and carbon bisulphide, sparingly in cold alcohol, methyl 
alcohol, and glacial acetic acid, but more easily when warm. It melts 
at 56°, and may be sublimed. By the action of concentrated sulphuric 
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acid, it forms condensation-products, dissolving with a yellow, then 
red coloration; from this solution, ether extracts a body differing from 
the phthalidein chloride. Phenolhydrophthalidin is obtained by re- 
ducing the phthalidein with zinc-dust and soda, or its alcoholic solution 
by zine and hydrochloric acid. It cannot be obtained in a crystalline 
state ; concentrated sulphuric acid converts it into a red condensation- 
product, and it is oxidised by potassium permanganate to the phthali- 
dein. Bromine converts it into the tetrabromophthalidein. Sodium- 
amalgam and acetic acid reduce it to the phthalol. 

Phenolphthalidein, tetrabromophthalidein, and their derivatives have 
already been described (ibid., 1235—1238). These compounds which 
are formed by the oxidation of the corresponding phthalidins, the 
author regards as derived from phenyloxyanthranol ; phenolphthali- 
dein being dioxyphenyloxanthranol, having the formula— 


‘ ing! C.H, ae 
OC<0,H8,(0H) > C(OH)-CcH.OH. 
It contains three hydroxyl-groups, one of which is, as in the case of 
phenyloxanthranol, with difficulty acted upon by acetic anhydride. 


VI. Action of Ammonia on Phenolphthalein and its Derivatives. By J. 
B. Burkhardt (Annalen, 202, 111—135).—The results of the action of 
ammonia on phenolphthalein, viz., the formation of diimidophenol- 
phthalein, &c., have been described in this Journal (34, 866). 

Ammonia has no action on phenolphtbalin; the brominated deriva- 
tive, it decomposes at 160—200°, forming bromophenol. It reacts 
with the phthalidin, forming the phthalidein, which latter is reduced 
by alcoholic ammonia, whereas by aqueous ammonia it is converted 
into a brown insoluble body. The tetrabromophthalidin is decom- 
posed by ammonia at 200° into bromophenol. 

By the action of alcoholic or aqueous ammonia at 150—160° on the 
phenol compounds of phenolphthalidein (Ber., 9, 1237), a body is 
obtained crystailising from a mixture of acetone and water in pale 
yellow needles (m. p. 260°), which are easily soluble in methyl] and 
ethyl alcohols, but sparingly soluble in chloroform, benzene, and carbon 
bisulphide. It has no basic properties ; its solution in alkalis is colour- 
less, whereas it dissolves in concentrated sulphuric acid with a blue 
colour. Its composition appears to be C2H,;NOQ3. 


VII. Oxidation of Tetrabromophenolphthalein. By C. Schraube 
(Annalen, 202, 121—126).—An account of the formation of the 
bromoquinone to which the constitutional formula, < Col Bris 6, is 

C,H.Br, 


attributed, has already appeared in this Journal (34, 869). 


VIII. Fusion of Phthalein and Phthalidein Derivatives with Potash. 
By J. B. Burkhardt (Annalen, 202, 126—135).—Phenolphthalein 
when fused with potash yields dioxybenzophenone (ibid., 34, 886) ; 
the phthalidin and phthalidein yield the same product. The phthalin 
is acted on by potash at high temperatures only, and does not yield a 
dioxybenzophenone. 

Tetrabromodioxybenzophenone, CO(C,H:Br..0H)., is obtained by 
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treating the alcoholic solution of dioxybenzophenone with bromine ; it 
is insoluble in water, chloroform, and carbon bisulphide, and sparingly 
soluble in alcohol, glacial acetic acid, methyl alcohol, and acetone. It 
crystallises in long needles or prisms (m. p. 213—214°), and may be 
distilled without decomposition. Alkalis dissolve it, forming colour- 
less solutions. When fused with potash it yields a phenol-like com- 
pound, which is coloured green by ferric chloride; the tetrabromo- 
phthalein yields the same body. The existence of two hydroxyl groups 
in bromodioxyphenone is shown by the analysis of its acetyl-deriva- 
tive and of its barium salt, obtained by treating its ammoniacal solution 
with barium chloride. 

Dioxybenzhydrol.—This unstable body appears to be formed by the 
reduction of an aqueous solution of dioxybenzophenone by sodium 
amalgam. Since it cannot be obtained in the pure state, the solution 
after reduction is acidified and the product treated at once with acetic 
anhydride. Thus a compound is obtained, apparently tetracetodioxy- 
benzhydrol, (CsH,.OAc),HC.CH(C,Hy.0Ac),. It is insoluble in 
water and light petroleum, easily soluble in hot alcohol and benzene. 
When heated, it is decomposed. Its dark-red solution in concentrated 
sulphuric acid exhibits thick absorption-bands between the blue and 
green, and when heated assumes a brownish-red tint. It is decomposed 
by boiling potash. 


IX. Formation of Oxyanthraquinone from Phenolphthalein—An ac- 
count of this has been already given (Ber., 7, 968). Further, the 
formation of dibromoxyanthraquinone from tetrabromophenolphtha- 
lein, and its conversion into alizarin, has been described by the author 
(ibid., 9, 1231). Dibromophenol, which is formed at the same time, 
may be prepared by distilling the tetrabromophthalein with concen- 
trated sulphuric acid, diluting the distillate with water, and extract- 
ing with ether. The quinone is removed from the ethereal solution by 
means of lead acetate, and thus a dibromophenol is obtained melting 
at 55—56°, differing from 1 . 2 . 4 dibromophenol, which melts at 40°. 
Fraude (this Journal, 36, 634) has shown that orthocresolphthalein 
yields only a dibromo-derivative ; from which the author concludes that 
the methyl-group in orthocresolphthalein occupies the position which 
the second bromine atom takes in tetrabromophenolphthalein. Again, 
Fraude has obtained from orthocresolphthalein a brommethylhydroxy- 
anthraquinone, yielding methylalizarin. Therefore the bromine atom 
in this quinone is in juxtaposition to the hydroxyl-group, and hence 
in tetrabromophenolphthalein both the bromine atoms are next to the 
hydroxyl-groups. So dibromophenol had the constitution C;H,OH.Br, 
[1.2.6], and dibromhydroxyanthraquinone— 

Br 


CH Cc 


mh /\ 
HC 0—CcO—C¢ 
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Phenylthiocarbimide-glycollide. By C. Ligpermann and M. 
VorttzKow (Ber., 13, 276—279).—The experiments of Liebermann 
and Lange (Ber., 12, 1588) have shown that in thiohydantoin and its 
derivatives, which by decomposition easily yield thioglycollic acid, 
HS.CH,.COOH, the residue —CH,.COOH must be directly united 
with the sulphur, and not with the nitrogen ; and also that in the con- 
version of thiocarbamide into thiohydantoin, the sulphur plays the 
same peculiar part that it does in the formation of the alkylated 
thiamides of Wallach, Bernthsen, and others, and of Hofmann’s 
chlorinated thiocarbimide. 

To ascertain whether this reaction of sulphur is general, molecular 
weights of chloracetic acid and phenylthiourethane were heated together 
with a little absolute alcohol at 160—170°. The following reaction was 
expected to occur :— 


NHPh.CS.OEt + CH.Ci.COOH = NPh : C(OEt).S.CH,.COOH + HCl, 


but instead of this product the authors obtained a compound derived 
from it by elimination of alcohol, to which the constitution— 


NPh: 0< 8-65.00, 


must be assigned. This body is soluble in alcohol and insoluble in 
cold water, but crystallises from boiling water in white plates (m. p. 
148°). It is identical with the compound, C,H;NSO,, which Lange 
obtained by the action of hydrochloric acid on diphenylthiohydantoin. 

On boiling with baryta-water, it is almost quantitatively decomposed 
as follows :— 


C,H,NSO, + 2BaH.0, — S.CH,.COOBa +: BaCO, + C;H;N + H,0O. 


It may therefore be regarded as an addition-product of phenylthio- 
carbimide with glycollide, and may be named phenylthiocarbimide- 
glycolide. It cannot be directly formed from these bodies, but is very 
easily produced when phenylthiocarbimide and chloracetic acid (or 
ethyl chloracetate) are heated together with a little alcohol at 160—170°. 
In this reaction, however, phenylthiourethane may be formed as an 
intermediate product: and in fact a different reaction appears to occur 
when ether is substituted for the alcohol. 

An isomeride of this body, acetoxythiocarbimide, has been obtained 
by Hofmann. The two bodies have different characters: the con- 
stitutional difference between them is shown by the action of alkalis, 
whereby the latter is decomposed into oxythiocarbimide and acetic acid 
(Ber., 12, 1126). Ch. B. 


Isoindole. By W. Srazpet and F. Kiernscamipt (Ber., 13, 836— 
837).—The best yield of bromacetylbenzene, Ph.CO.CH,Br, is obtained 
by allowing bromine to drop slowly into a solution of acetophenone 
(m., p. 20°5°, not 16° as generally stated) in carbon bisulphide. A rapid 
current of carbonic anhydride is passed through the solution, during 
the process, in order to carry off the hydrobromic acid which is 
liberated. When the reaction is completed, the carbon bisulphide is 
removed by evaporation, and after expelling the hydrobromic acid by 
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a stream of carbonic anhydride, the residue consists of crystals of pure 
bromacetylbenzene (m. p. 50°). Jsoindole is obtained in dark-red 
crystals by the action of alcoholic ammonia on the preceding com- 
pound at the ordinary temperature. A vapour-density determination 
at a temperature of 500° gave 6°5 instead of 4°05 for C,H,N. 
W. C. W. 
Carbazol. By C. Graene (Annalen, 202, 19—23).—When crude 
anthracene is purified by distillation over potash (Perkin, Journ. Soc. 
Arts, 1879, 339), the residue consists chiefly of a compound of potas- 
sium and carbazol, (C;H,)2NK, which is also obtained by heating car- 
bazol and potash together at 220--240°. Water decomposes it into 
potash and carbazol. Soda forms a similar compound ; the action is, 
however, less complete. = 


Some Derivatives of Carbazol. By C. Grazre and B. y. 
ADLERSKRON (Annalen, 202, 23—27).—Methylcarbazol, (C, ‘H,)-N Me, 
is prepared by heating carbazol, potash, and methyliodide in sealed 
tubes at 170—190°. It crystallises from hot alcohol in white lustrous 
leaflets; from dilute solutions, it separates out in needles (m. p. 187°). 
It is insoluble in water, sparingly in cold, and easily soluble in hot 
alcohol. Ether dissolves it easily. It does not form salts, and with 
concentrated sulphuric and nitric acids, yields the same coloration as 
carbazol. With picric acid, it forms a compound, (C,;H;),.NMe + 
C,H.(NO.),0H, crystallising in dark-red needles, easily soluble in 
alcohol, and melting at 141°. 

Ethylcarbazol, (C,H,).NEt, is prepared in a manner similar to the 
methyl-derivative ; it crystallises from ether, in which it is easily 
soluble, in leaflets (m. p. 67—68° ); cold alcohol dissolves it sparingly, 
hot alcohol more easily : it is insoluble in water. Its picric acid com- 
pound forms light red needles (m. p. 97°); easily soluble in alcohol. 

Ethylearbuzoline i is prepared by the action of ethyl iodide on car- 
bazoline and alcohol at 100° ; it cannot be prepared from ethylearbazol, 
since phosphorus and hydriodic acid by their action regenerate car- 
bazol. Ethylcarbazoline iodide, CpHuN. EtHI, crystallises in large 
thick tables, easily soluble in hot water. 

Acetylearbazoline, C,.H,,NAc, formed by heating carbazoline with 
acetic anhydride at 100—120°, crystallises from alcohol in beautiful 
white needles (m. p. 98°). Alcohol and ether dissolve it easily. Ferric 
chloride and chromic acid attack it less easily than carbazol. 

Tetranitrocarbazol, Cy,H;(NO.),N, is prepared by adding carbazol 
to nitric acid and heating the mixture on the water-bath. Ii is in- 
soluble in alcohol, ether, and benzene, but soluble in glacial acetic acid, 
from which it crystallises in yellow crystals. 1t forms a potassium 
compound which is insoluble in water, and is decomposed by acids. 

ry. F. Be. 

Chloro-derivatives of Carbazol. By W. Knecur (Annalen, 202, 
27—37).—Trichlorocarbazol, C\,H,Cl;N, is obtained by passing chlorine 
into a solution of carbazol in glacial acetic acid until it assumes a 
green colour, and then precipitating it with water. It crystallises 
from benzene in greenish needles (m. p. 180°) easily soluble in 
benzene, ether, alcohol, and chloroform. It sublimes in needles, and 
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distils at a temperature near the boiling point of sulphur; by long- 
continued heating near its boiling point, it is decomposed with 
generation of carbazol. Hydrochloric acid dissolves it with a green 
colour, which is darkened on addition of nitric acid, and disappears 
when warmed. With picric acid it forms an unstable compound, 
crystallising in red needles (m. p. 100°). 

Hexchlorocarbazol, C;,H3;Cl,N.—By the continued action of chlorine 
on a solution of carbazol in glacial acetic acid, the solution becomes 
red, and the addition of water then precipitates this compound. It 
crystallises from benzene in long yellow needles, melting at 225° with 
decomposition. It is easily soluble in benzene, and less soluble in 
alcohol and glacial acetic acid. It can neither be sublimed nor dis- 
tilled. Concentrated sulphuric acid dissolves it, forming a green- 
coloured solution in which traces of nitric acid produce a blue 
coloration, changing to violet, red, and finally yellow. 

Octochlorocarbazol, C;,Cl,NH, is formed by treating the hexachloro- 
derivative with antimony perchloride ; it crystallises from benzene in 
beautiful white needles (m. p. 275°). It is easily soluble in hot 
benzene, and sparingly soluble in cold alcohol, ether, and glacial acetic 
acid. When suspended in sulphuric acid and treated with nitric acid, 
it yields a blue coloration, and finally a golden yellow. 

The final product of the action of antimony perchloride on octo- 
chlorocarbazol is perchlorobenzene. re em 


Amidotriphenylmethane, By O. Fiscuer and L. Roser (Ber., 
13, 674—676).—The previously unknown modification of amidotri- 
phenylmethane is obtained by digesting benzhydrol with aniline 
hydrochloride and zinc chloride at 150°, thus :— 


CHPh,.OH + NH,Ph = H,O + CHPh,.C,H,.NH). 


It crystallises from ether and light petroleum in prisms or plates 
(m. p. 84°), and forms a compound with benzene, C,,Hi;,N + C,H, ; 
this crystallises in colourless needles which melt partially at 69° 
with loss of benzene. The platinochloride, CyyH,;N.HCl),.PtCh, is a 
yellow crystalline precipitate, which is only sparingly soluble in hot 
water. The sulphate, chloride, and nitrate crystallise in pearly needles, 
which are scarcely soluble in water or alcohol. The methiodide, 
C»HNI, obtained by heating the free base with methyl iodide and 
methyl alcohol at 100°, crystallises in colourless plates (m. p. 184°), 
and is identical with the compound obtained in a similar manner from 
dimethylamidotriphenylmethane. a @, 


Diamidotriphenylmethane. By O. Fiscuer (Ber., 13, 665— 
669).—In the author’s first experiment (<bid., 12, 1693) only a small 
quantity of this compound was obtained by the action of benzalde- 
hyde on aniline hydrochloride, in presence of zinc chloride, the chief 
product being a resinous mass. This latter consists essentially of a 
compound of diamidotriphenylmethane with benzaldehyde, which, on 
boiling with dilute sulphuric acid, splits up into the above consti- 
tuents; the aldehyde distils off, whilst the diamido-compound crys- 
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tallises out as the sulphate. An improved method, depending on this 
fact, is described for obtaining the base in larger quantities. 

Diamidotriphenylmethane forms a colourless compound with ben- 
zene, CyyHsN. + CoH, (m. p. 106°), which, on heating to 110° or by 
the action of acids, splits up into benzene and the free base. The ben- 
zene compound is very soluble in light petroleum. The free base 
crystallises in colourless nodules (m. p. 139°), which are easily soluble 
in ether, alcohol, chloroform, and light petroleum. The sulphate is 
only sparingly soluble in absolute alcohol, and crystallises from dilute 
alcohol in colourless needles. The platinochloride, C\yHigN2.2HCl.PtCl, 
is easily soluble in water and in alcohol, but only sparingly soluble in 
ether. The free base is converted into triphenylmethane when treated 
according to E. and O. Fischer’s method (Amnalen, 194, 270), and by 
the diazo-reaction it gives apparently dioxytriphenylmethane. On 
oxidation, it gives a colouring matter, which is bluer than methyl 
violet. The free base is identical with Béttinger’s diamidotriphenyl- 
methane (Ber., 11, 276, 840; cbid., 12, 975; this Journal (1878), 
Abstr., 506, 723; (1879), Abstr., 716). His melting point (75°), 
however, was incorrect, owing to the presence of impurities. 

T. C. 


A New Triamidotriphenylmethane (Pseudoleucaniline). By 
O. Fiscuer and J. Ziecier (Ber., 13, 671-—674).—Metanitrobenz- 
aldehyde, when digested with aniline hydrochloride and zinc chloride 
at 100°, is converted into a new nitro-base, which is purified by means 
of its benzene compound, C,yH,,N;0, + C,Hs. The latter separates 
from’ solution in benzene in the form of lemon-yellow crystalline 
groups (m.p. 81°). It is nearly insoluble in water, very easily soluble 
in ether and alcohol, less so in benzene, and only very sparingly 
soluble in light petroleum. The free nitro-base, C,gH,;N30., is ob- 
tained by heating its benzene derivative at 110—120°. It consists of 
pale yellow crystals (m. p. 136°), and on heating with an excess of 
methyl iodide and methyl alcohol at 110—115’, it gives the compound 
©23H,;N;02.2Mel, which crystallises from alcohol in needles (m. p. 225° 
with decomposition, the substance becoming green), and loses the 
whole of its methyl iodide at 200°. The residue appears to be con- 
verted into benzaldehyde green when oxidised with manganese 
dioxide and sulphuric acid (compare Ber., 12, 802). The above 
methiodide is identical with the corresponding compound of meta- 
nitrotetramethyldiamidotriphenylmethane. 

The nitro-base previously described gives triamidotriphenylmethane 
(pseudoleucaniline) when reduced with zinc-dust and hydrochloric 
acid. The benzene compound of pseudoleucaniline (C\gH,N3; + CsHe) 
crystallises from benzene in white needles (m. p. 145°, with the pre- 
vious evolution of gas). Pseudoleucaniline is obtained from its com- 
pound with benzene, by boiling with sulphuric acid until all the 
benzene has gone off, and then precipitating with ammonia. It crys- 
tallises from ether on addition of a little light petroleum, in brilliant 
colourless rosettes, which are very apt to retain ether. After drying 
at 100°, it melts at 150°. It is easily soluble in alcohol, Jess so in 
ether, and scarcely at all in light petroleum. It forms a methiodide, 
which appears to be a monomethylated triamidotriphenylmethane, 
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and cannot be obtained in the crystalline form. On heating at 200°, 
it loses its methyl iodide, and leaves a residue which, on oxidation, 
gives a dark green dye-stuff. The platinochloride of pseudoleucaniline, 
(CyNigN3-3HC1)2.3PtCh, is a yellow crystalline precipitate, which is 
very easily soluble in water, less soluble in alcohol, and still less so 
in ether. 

Metanitrodiamidotriphenylmethane, on oxidation with hydrochloric 
acid at 150°, gives a fused mass, containing two dye-stuffs, which are 
easily separated by means of water. The more soluble is violet, and 
the other, which is obtained in larger quantity, is green. Pseudo- 
leucaniline, under similar circumstances, gives only a violet dye-stuff, 
which is easily soluble in alcohol and in water. By this means 
pseadoleucaniline is readily distinguished from paraleucaniline. 


T. C. 


Probable Occurrence of Furfurane (Tetraphenol) and a 
Homologous Compound in the Products of the Dry Distilla- 
tion of Pine Wood. By A. Arrersere (Ber., 13, 879—883).—The 
low boiling portion of the wood oil obtained by the dry distillation of 
resinous pine wood, appears to contain tetraphenol ; the fraction boiling 
at 30° seems to be a mixture of tetraphenol and valerylene, but neither 
of these bodies was obtained in a pure state. 

Sylvane, C,H;0.Me (b. p. 63°), a homologue of tetraphenol, is con- 
tained in that portion of the distillate which passes over between 59° 
and 65°. It is a colourless liquid (sp. gr. 0°887), which is easily con- 


verted into a resinous tarry mass. On oxidation with potassium per- 
manganate, it yields acetic acid. Hydrochloric acid converts sylvane 
into the compound C,;H».O0, (b. p. 235—245°). WwW. C. W. 


ee) 


Phenylnaphthylearbazol. By C. Grarre and W. Kyecur 
(Annalen, 202, 1--19).—In a former communication the authors have 
given some account of this body and some of its derivatives (Ber., 12, 
341), and also of its synthesis from $-phenylnaphthylamine (this vol., 
168). Later determinations show its boiling point to be about 450°. 

Phenylnaphthylearbazoline, C\s$H;;N.—This base is prepared by the 
action of phosphorus and hydriodic acid on phenylnaphthylcarbazol 
in sealed tubes at 200°. It is liberated from its salts by means of 
ammonia, and crystallises from alcohol in needles. It is easily soluble 
in alcohol and ether, and but sparingly soluble in water. Hydro- 
chloric acid dissolves it, forming a salt, decomposed by boiling water. 
Platinum chloride produces an orange-yellow precipitate, which, on 
warming, turns red, and finally brown. On oxidation, phenylnaphthyl- 
carbazoline yields phthalic acid. 

Phenylnaphthylearbazoline iodide, C\,HisN.HI, is prepared by dis- 
solving the base in hydriodic acid. It crystallises in long colourless 
needles, which are soluble in water and alcohol, and sparingly soluble 
in ether. When oxidised by potassium dichromate and sulphuric acid,, 
phenylnaphthylcarbazol yields phthalic acid and two quinones, viz., 
CisH,O.N and C,,H,O;; these may be separated by means of sodium 
carbonate, which dissolves the latter. On adding an acid or by treat~ 
ment with carbonic acid it may be reprecipitated. 

342 
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Phenylnaphthylearbazoquinone, C\.H(O.)N.—This body is purified by 
subliming the raw product, and crystallising it from glacial acetic 
acid; it sublimes in reddish-yellow needles, resembling alizarin, and 
melts at 307°. It is soluble in hot glacial acetic acid, in acetic ether 
and benzene, is sparingly soluble in alcohol, and insoluble in carbon 
bisulphide. It is insoluble in alkaline carbonates, but dissolves in 
caustic alkalis, forming w dark-red solution, from which acids repre- 
cipitate it. These solutions, when treated with zinc-dust, turn brown, 
and finally yellow; the oxygen of the air produces the opposite effect. 
This quinone is oxidised to phthalic acid by potassium permanganate, 
and yields phenylnaphthylcarbazol when heated with zinc-dust. 

Quinone of phenylenenaphthalene oxide, C\.H,O :(O2).—This body crys- 
tallises from benzene in reddish-yellow prisms; it melts at a very high 
temperature, and is at the same time decomposed. It is soluble in hot 

lacial acetic acid and benzene, and sparingly soluble in alcohol. 
Alkalis and alkaline carbonates dissolve it, forming dark-red solutions, 
from which it is precipitated by carbonic acid in reddish-yellow 
flocks. When heated with zinc-dust, a compound is obtained which 
crystallises in yellow leaflets, melting at 300°, and having the compo- 
sition C,,H,;O. To this compound the authors attribute the constitution 


aa >O, similar to that of diphenylene oxide. Unsuccessful attempts 
1046 


were made to prepare it by heating 8-naphthol and phenol with lead 
oxide; «-naphthol and phenol, however, yield a compound melting at 
150°. To phenylnaphthylcarbazol and its quinone the authors attri- 


6444 C.H, \ 
bute the formule | NH and | NH. 
CH; CwH,(Oz) P. P. B. 


Synthesis of Naphthyldiphenylmethane. By V. Hewivian 
(Ber., 13, 678—679).—A claim to priority of discovery (Jour. Russ. 
Chem. Soc., 12 [2], 4) of the above hydrocarbon over Lehne (Ber., 13, 
358 ; this vol., 478). = © 


Colouring Matters attained by the Action of Naphthol on 
Diazoazobenzene. By R. Niezkt (Ber., 13, 800 —802).—The 
author claims the discovery of the colouring matter known as Biebrich 
scarlet, and denies the accuracy of the statements of W. v. Miller 
(this vol., 559) as to its composition. He will contribute a paper on 
the subject. G. F. 


Rouge Frangais. By W. v. Minter (Ber., 13, 268—271).—The 
dye sold under this name is a mixture of the sodium salts of two acids, 
naphthol-azobenzenesulphonic acid, SO;H.C,;H,N2.(8)CiH;.OH, and 
naphthol-azonaphthalenesulphonic acid, SO;H.C,H,N>2.(8)CioHs.OH. 
The first salt is yellow; the second red. The barium salts of both 
acids are sparingly soluble. The calcium salt of the yellow acid dis- 
solves easily in hot water; that of the red with difficulty. The com- 
mercial product is probably formed by acting with @-naphthol on a 
diazotized mixture of sulphanilic and naphthylaminesulphonic acids. 
A mixture of 30 parts of yellow salt with 70 parts red dyes the same 
shade as rouge francais. Ch. B. 
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Fluorescence in the Anthracene Series. By C. LizsermMann 
(Ber., 13, 913—916).—An examination of solutions of the anthra- 
cene derivatives in indifferent solvents shows that the property of 
fluorescence is exhibited by those substances in which the two benzene 


nuclei are united by a group having the constitution< Gyr > (where 
M represents a monad element or group of we but not by those 
derivatives containing the double ketone group< © CG 0>or the group 
Ph.C(OH) : CO. W. C. W. 


Derivatives of the Quinone from the Hydrocarbon C,,H,.; 
Polymeric Quinones. By A. Brever and T. Zincke (Ber., 13, 
631—635).—In a previous communication (ibid., 11, 1995; this 
Journal, 36, 327), it has been shown that the quinone ©,.H,O, gives 
a hydroxyimidoquinone C,,H,(OH) : (O.NH) when treated with 
ammonia. Corresponding derivatives have since been obtained by 
using various amines in place of ammonia. 

Methylamine derivative, CjsHy(OH) : (O.NMe) consists of dark red 
leaflets (m. p. 170°), which are but sparingly soluble in cold alcohol, 
more easily in hot, and easily soluble in benzene. It dissolves in con- 
centrated sulphuric or hydrochloric acid with a dark red colour, and 
is precipitated therefrom on addition of water. It gives the hydroxy- 
quinone and methylamine, when heated with fuming hydrochloric 
acid at 140—150°. It is slowly attacked by aqueous, but more easily 
by alcoholic potash, with formation of the hydroxyquinone. 

Ethylamine derivative, C\y.H,(OH)SO : (O.NEt) forms dark brown 
needles (m. p. 130°), which are soluble in concentrated sulphuric acid, 
without change. 

Aniline derivative, CjH,(OH) : (ON.Ph), consists of dark red 
leaflets (m. p. 158°, which are only sparingly soluble in alcohol, but 
more easily in benzene. It dissolves unchanged in concentrated sul- 
phuric acid, with a deep violet colour. Fuming hydrochloric acid at 
150° converts it into the hydroxyquinone and aniline. 

Toluidine derivatives, CjsH,(OH) : (O.NC;H,).—The ortho-derivative 
is a red body, crystallising in needles (m. p. 108°), and the para-com- 
pound, a brownish-violet body, also crystallising in needles (m. p. 155°). 
The ortho-compound dissolves in strong sulphuric acid with a red, and 
the para-compound with a violet colour. 

Naphthylamine derivative, CisH»(OH) - (0. NCoH,), crystallises in 
brownish-red needles (m. p. 148°) which dissolve in strong sulphuric 
acid, with a violet colour. Trimethylamine, formamide, and acetamide 
have no action on the quinone, whilst dimethylamine forms only resi- 
nous products. All the above compounds, when treated with reducing 
agents, give colourless products, the nature of which varies with the 
reducing agents employed. Zinc and hydrochloric acid, as well as 
zinc-dust and an alkali, give compounds which could not ‘be isolated, 
but on exposure to air are reconverted into the original coloured sub- 
stances. They are all easily reduced by ammonium sulphide, which, 
when added in excess, throws down the reduction product. The aniline 
derivative under these circumstances gives colourless crystals (m. p. 
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290°). Reduction with aqueous sulphurous acid gives the hydroxy- 
quinone, together with a black compound, the nature of which has not 
yet been fully investigated. This body crystallises from benzene or 
light petroleum in dark steel-blue needles (m. p. 186°), which dissolve 
in alcohol with a yellow colour, and is reprecipitated therefrom 
unchanged on addition of water. Long treatment with alcohol, how- 
ever, converts it into hydroxyquinone. It does not contain nitrogen, 
and analysis gave 78°76 per cent. C., and 4°88 per cent. H. It is pro- 
bably an anhydride of the hydroxyquinone [C,,H:,(OH),|.0. 

The authors have shown (Ber., 11, 1403; this Journal, 1878; Abstr., 
889) that solutions of the quinone C,,H,,O2, exposed to sunlight, give 
two sparingly soluble compounds. These were found to be _ poly- 
meric modifications ; they are separated by treatment with chloroform, 
in which one is more soluble than the other. 

The more soluble modification crystallises in small yellow rhombic 
tables (m. p. 225—229°) which are but little soluble in most sol- 
vents; they dissolve most easily in chloroform, and in hot glacial 
acetic acid. It is not easily reconverted into the ordinary form by 
heat. It is not attacked by chromic mixture, and only slowly by a 
mixture of chromic and glacial acetic acids, giving thereby benzoic 
acid ; by potassium permanganate, itis oxidised to benzoic and phthalic 
acids. By the action of alcoholic potash, it gives an almost black 
compound, which, on exposure to the air and washing with alcohol, 
becomes yellow, the same change being more quickly produced by water 
or by warming with alcohol. This compound crystallises from glacial 
acetic acid in fine yellow needles (m. p. above 300°), which are but 
little soluble in alcohol, benzene, or chloroform. Analysis gave the 
numbers 79°23 per cent. C., and 4°65 per cent. H., and it has there- 
fore the same composition as the reduction product from the amine 
derivatives of the quinone (vide supra), and is probably a polymeric 
modification of the same. It dissolves in alcoholic but not in aqueous 
potash; it dissolves in strong sulphuric acid, with a brownish-green 
colour, whilst its solution in strong nitric acid is almost colourless; 
water precipitates it unchanged from both solvents. It is apparently 
converted into an acetyl derivative by treatment with acetic chloride 
or anhydride, showing that it probably contains hydroxyl groups. 

The less soluble polymeric modification of the quinone consists of white 
leaflets (m. p. 207°), which on heating are easily converted into the 
ordinary quinone. It is not attacked either by potassium perman- 
ganate or by chromic mixture ; on oxidation with chromic and glacial 
acetic acids, however, it gives benzoic acid. It acts in an entirely 
different manner to the more soluble modification, when treated with 
alcoholic potash. The reaction, which is very complicated, appears to 
give rise to a polymeric hydroxyquinone. T. C. 


Chemistry of Bast Fibres.* By E. J. Bevan and C. F. Cross. 
—The authors’ investigations have been confined to jute and esparto, 
the former as a peculiarly typical bast fibre, the latter as representing 
monocotyledonous growth. 


* A Paper read before the Owens College Chemical Society, 16th April. Pub- 
lished by Palmer and Howe, Manchester. See also Chem. News, 42, 77. 
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The inorganic constituents of the normal jute fibre are— 

(a.) Water of hydration, varying from 10 to 12 per cent. of its 
weight, with the temperature and hygrometric state of the air. It is 
to be regarded as dependent both on the chemical nature and structure 
of the fibre (chemical adhesion), although scarcely upon its external 
structure (capillarity), as conjectured by Sir W. Thompson. 

(b.) Ash.—The general features of the inorganic skeleton of this 
fibre may be expressed by the following average percentage numbers: 
—Si02, 30—35; Fe,0;, 5—8; Al,O;,5—6 ; Mn.0;, 0°5—0°9 ; CaO, 13— 
16; K,O + Na,O, 5—10; P.O, 8—13; SO, 1—5. 

(c.) Organic (considered with exclusion of a and b). Combustions 
of the fibre (purified by boiling in dilute ammonia; the fibre thereby 
sustains a loss of 1 per cent. of its weight, losing a resinous consti- 
tuent, which causes the adhesion of portions of cortical parenchyma, 
and the matting together of the fibres in the raw state), showed it to 
have the following aggregate (average) composition: C, 46°5; H, 5°80. 
Nitrogen is present only in minute quantity, eg., in a fair specimen 
(previously boiled in dilute sodium carbonate) the quantity determined 
was 0°053 per cent. The proximate constituents of the fibre are, 
cellulose, 70 per cent., as isolated by the ordinary methods, and inter- 
cellular and encrusting substance, 30 per cent. 

Hugo Miiller’s method for the quantitative determination of cellulose 
gives satisfactory results with this fibre ; identical results are obtained, 
but in a very much shorter time, by substituting chlorine gas for the 
bromine-water, the fibre being boiled previously to chlorination in a 
weak alkaline solution. The action of the gas is to form a definite 
compound with the aromatic portion of the fibre, which is decomposed 
on boiling with ammonia, with formation of soluble products. Pure 
cellulose is obtained on once.repeating this treatment, whilst if bro- 
mine-water is used, several repetitions (5—6) are necessary. A modi- 
fication of this method, involving points discussed in another connection, 
consists in boiling the chlorinated fibre with a solution of sodium 
sulphite (5 per cent.) for a few minutes, and subsequently with an 
alkali (a solution of potash, 1 per cent., is a better solvent for the pro- 
ducts of decomposition, and its use does not affect the yield of cellulose) ; 
by the method thus modified pure cellulose is at once obtained. It is 
a remarkable fact that the yield of cellulose is, in this case, 5 per cent. 
higher than by either of the two previous methods. There is addi- 
tional evidence to show that jute cellulose is a chemical aggregate, 
and therefore to a certain extent defined by the process by which it is 
obtained. The above-mentioned chlorine derivative is a detinite com- 
pound, C,,H,,Cl,0,; it has been obtained and purified in different 
ways, but with constant analytical results. It is soluble in alcohol 
and glacial acetic acid, and is precipitated from its solution on the 
addition of water, in yellow flocks ; it dries to an amorphous yellowish 
powder, which has an odour closely resembling that of tetrachloro- 
quinone. It further resembles this compound in dissolving in ammo- 
nia to a purple solution, changing to brown on standing. The 
analogies of this body to the quinone derivatives are unmistakable ; 
the authors are therefore able to confirm Hugo Miiller’s observation of 
the presence of a body having the reaction of a quinone in the inter- 


668 ABSTRACTS OF CHEMICAL PAPERS. 


cellular substance of bast fibres. The most striking reaction of this 
derivative is the development of a pure magenta purple colour, of 
great brilliancy when treated with a solution of sodium sulphite. 
This is best seen in the freshly chlorinated fibre; all bast fibres 
examined by the authors (flax, hemp, manilla, &e.) gave the same 
coloration after chlorination. Upon the reactions of these bodies the 
method for the isolation of cellulose proposed by the authors was 
based, the chlorine body being converted by the sodium sulphite into 
soluble (reduction) products. Being a recent observation it is still 
under investigation. 

A similar derivative was obtained from esparto. The brown solu- 
tion obtained by heating the substance under pressure with an alkaline 
lye, yields a flocculent precipitate when neutralised. After purification 
by twice dissolving in glacial acetic acid, and reprecipitating by water, 
it has the aggregate composition C.,H,O, (it contains also 1°2 per 
cent. nitrogen). This body on heating with hydrochloric acid and 
potassium chlorate, yields the chlorine derivative, C..H23;Cl,Oio, which 
is also to be regarded as formed from a complicated quinone. 

The quinone of the jute fibre appears to be associated with a carbo- 
hydrate. By the action of dilute sulphuric acid (5 per cent.) at 80°, a 
soluble carbohydrate is formed, and is obtained after purification as a 
brown, sticky, hygroscopic solid, having the composition C,.H)O,. 
As no other products are formed, the aromatic portion of the fibre 
resisting the action of the acid, and the loss of weight (23 per cent. in 
a certain case) falling to a large extent on the intercellular substance, 
this, it must be inferred, contains a carbohydrate. The same conclu- 
sion is arrived at by a study of the action of alkalis on the fibre, 
and of a peculiar fermentation, which is induced under certain condi- 
tions of moisture and high temperature,. by which this portion under- 
goes resolution. The carbohydrate associated with the quinone is 
rather of the nature of cellulose than glucose; the fact that by a 
certain decomposition of the intercellular substance the yield of cellu- 
lose is increased, goes to show that a portion of the “aggregate” 
cellulose obtained is a product of such decomposition. The authors 
therefore regard the intercellular substance of this bast fibre as a 
“cellulide,” or more specifically a celluloquinone. Upon this consti- 
tuent depends the integrity and remarkable dyeing capacity of the 
fibre; part passw with its removal, these disappear, until in the iso- 
lated cellulose there is obtained mass of ‘disintegrated cells, having 
no affinity for colouring matters. 

By the action of nitric acid (5 per cent.) this celluloquinone is 
entirely converted into soluble products. The aromatic portion of 
these are more conveniently studied in the analogous esparto deriva- 
tive. From the solution obtained by digesting the acid on the resi- 
nous precipitate before described, a peculiar nitro-derivative was 
obtained. Concordant analyses of this body, in the form both of its 
barium and calcium compound, established the formula as 


C,5;H3,NO.;M"’s. 


In the free state it is a powerful acid; it has an intensely bitter 
-taste, and dyes animal fibres a brilliant yellow. C. F. C. 
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Hydrocamphene. By J. Kacurer and F. V. Spitzer (Ber., 13, 
615—616).—The authors have previously shown (Annalen, 200, 340) 
. that the unsaturated hydrocarbon camphene, C,)H,s, may be considered 
as the nucleus of all the compounds of the camphor group. Hydro- 
camphene, CioHis, is obtained, together with camphene, by acting on a 
benzene solution of borneol chloride, C,oH,;Cl (or of camphor dichlo- 
ride, CHCl.) with sodium. The mixture of the two hydrocarbons, 
after saturation with hydrochloric acid (so as to convert the regene- 
rated camphene into the chloride), is again treated with sodium, and 
this operation repeated ten times. The product, which solidifies to a 
crystalline mass, is finally purified by sublimation, when the hydro- 
carbon is obtained as a hard brittle mass (m. p. 140°) resembling stearic 
acid. It is easily soluble in ether, but less soluble in alcohol and 
acetic acid, and sublimes even at the ordinary temperature. Hydro- 
camphene is possibly identical with the hydrocarbon C,H, obtained 
by Montgolfier (Chem. Centr., 1879, 52), by the action of sodium on 
the fused hydrochloride of turpentine oil. z. ©. 


Action of Sodium on Turpentine Hydrochloride. By E. A. 
Letts (Ber., 13, 793—796).— When turpentine hydrochloride is fused 
with sodium, and the product distilled after removal of the chlorine, 
a fine white solid (m. p. 157°) is obtained as the chief product, but on 
raising the temperature, a yellowish-white liquid (b. p. 326—330°) 
passes over, which solidifies in feathery crystals, resembling sal- 
ammoniac. 

The first of these bodies melts at 94°, and is supposed by the author 
to have the composition C,H,;, and not that of a mixture of CyHis 
and C,His. The second body also melts at 94°, and consists of CH, 
It is extraordinarily stable. The mother-liquor remaining after the 
crystallisation of thjs body has the same boiling point and composition 
as the crystals, so that there seem to be two modifications of a new 
hydrocarbon, CH. 

The so-called liquid turpentine hydrochloride, when acted on by 
sodium, yields a solid, which is identical with the second solid body 
obtained above. 

Montgolfier, who has repeated the author’s experiments (Compt. rend., 
87, 840—842) finds that the first described solid, with lower boiling 
point, is a mixture of inactive camphene, CH, and camphene 
hydride, C,)H,s, and has isolated the two bodies from the mixture. He 
gives the melting point of camphene hydride as 120°. He has also 
obtained the liquid hydrocarbon with higher boiling point, and names 
it colophene hydride, CH. 

By the action of sodium on liquid turpentine hydrochloride, he 
has obtained two liquids, C,His, boiling at 165—166°, and CyH<, 
boiling at 173°. He has also isolated small quantities of the solid 
CyH,s from the product of the last reaction (compare Kachler and 
Spitzter, preceding abstract). G. T. A. 


Action of Ammonia on Ethyl Camphoronates. By E. Hyer 
(Ber., 13, 796—799).—There are two isomeric monethyl camphoro- 
nates, one of which is a liquid, and the other a solid, consisting of 
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colourless tabular crystals (m. p. 67°). When acted on by dry am- 
monia gas, the former yields a monamide (m. p. 212°), C,H:;NO,, 
the latter an amido-amide (m. p. 144—145)°, C,HisN20,. An amido- 
acid could not be obtained from the amido-amide. 

Ammonia acts also on diethyl camphoronate when the two are 
heated in sealed tubes at 115—130°, with formation of an amido- 
amide (m. p. 160°), CyHisN.O,, which yields an acid, C,H,,NO,; 
(m. p. 212°), but this does not exhibit the ordinary reactions of an 
amido-acid. The author supposes that the formation of amido-amines 
instead of diamines arises from the hydroxyl group being placed 


between two carbon atoms, which are united with oxygen. 
G. F. A. 


Ethereal Oil from the Californian Bay Tree. By J. M. 
Stittman (Ber., 13, 629—631).—The leaves of the Californian bay 
tree (Onodaphne Californican) when distilled with steam yield nearly 
3 per cent. of a clear, limpid, yellow oil, having a pleasant aromatic 
odour, but producing tears when strongly inhaled; sp. gr. 0°94 at 11°. 
By fractional distillation, it may be ee into ‘terpinol ere 
b. p. 167—168, and Umbellol, C.H,.0, b. p. 215—216°. V.d. = 43 
cale. = 4°29. 

Umbellol is a colourless limpid liquid, having a pleasant odour, 
but producing tears and headache when inhaled in larger quantity. 
It is insoluble in water, and but slightly volatile therewith. It dis- 
solves in concentrated sulphuric acid with a blood-red colour, which 
rapidly becomes black. It is strongly attacked by sodium or by con- 
centrated nitric acid. 2 @ 


Abietic Acid. By W. Kexze (Ber., 13, 888—891).—Abietic acid, 
CyuH..0;, is obtained by adding common salt to the solution of soda 
which has been used for the purpose of purifying crude rosin oil. The 
soap is dried at 70-—80°, and extracted with ether to remove impu- 
rities ; the residue dissolves in alcohol, and on evaporation the alcoholic 
solution deposits needle-shaped crystals of sodium abietate. On the 
addition of hydrochloric acid to the aqueous solution of the sodium 
salt, a white precipitate of abietic acid is produced, which melts to a 
resinous mass if the mixture is boiled. The acid is soluble in ether, 
benzene, alcohol, and glacial acetic acid, and is deposited from its solu- 
tion in the latter solvent in triclinic plates (m. p. 165°). The pure 
salts of abietic acid form gelatinous masses with ether, but do not dis- 
solve in it. Ge 


Caryophyllin. By E. Hserr (Ber., 13, 800).—Caryophyllin has 
the same empirical formula as camphor, but Mylius (Ber., 6, 1053) 
prefers to double its formula. On oxidation with concentrated nitric 
acid it yields caryophyllic acid, CyH,0.. Heated with acetic acid at 
100°, it gives rise to an acetyl. derivative, which crystallises in the 
monoclinic system, and melts at 184°. Two chlorine compounds are 
formed by the action of phosphorus pentachloride, CyHss;0;Cl and 
CyoHeg02Cls3. The author concludes that the formula of caryophyllin is 
CsoHeO. Cymene has not yet been obtained from it, G. T. A, 
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Caroba Leaves. By O. Hesse (Annalen, 202, 150—151).— 
These leaves, which were formerly (Ber., 10, 2164) supposed to be de- 
rived from the tree yielding the Pereiro bark, belong to a Brazilian 
tree, viz., Cybistas antisyphilitica (Marlino), or Jacaranda procera 
(Sprengel). Extracts from these, e.g., Rey’s Brazilian injection, are 
supposed to have great efficacy in cases of syphilis. An investigation 
of these extracts has shown that no alkaloids are present. 

Pe 


Glycyrrhizin. By J. Hasermann (Chem. Centr., 1880, 253—256, 
267—271, 282—287).—The present paper gives in detail an account 
of the author’s further investigations on glycyrrhizin and its decom- 
position products. He shows—(1.) That glycyrrhizic acid on boiling 
with dilute sulphuric acid decomposes into. parasaccharic acid and 
glycyrrhetin. Sugar was not found among the decomposition pro- 
ducts. (2.) That parasaccharic acid is distinguished from ordinary 
saccharic acid by affording no crystallisable salt. (3.) That pure 
glycyrrhetin is a crystalline, almost indifferent nitrogenous body, 
which gives very characteristic products with bromine, nitric acid, 
and acetic chloride, but does not yield paroxybenzoic acid on being 
fused with potash. (4.) That commercial ammoniacal glycyrrhizin, 
besides containing glycyrrhizic acid, also contains (a) amorphous 
glycyrrhizin bitter, and a nitrogenous compound of an intensely bitter 
taste. It occurs in subordinate quantities only. (b.) Dark brown 
glycyrrhizin resin, soluble in alcohol and in alkaline aqueous solu- 


tions to yellow-coloured liquids, also fusible with caustic potash, and 
yielding along with a resinous compound various volatile fatty acids 
and paraoxybenzoic acid. J. T. 


Hypochlorin and its Origin. By Princsuerm (Chem. Centr., 
1880, 299—304, 316—319, 331—334).—In an earlier paper (7bid., 
9 and 27), the author has made known the existence of hypochlorin. 
By the action of dilute hydrochloric acid on chlorophyll globules, semi- 
fluid masses of irregular form, reddish or brownish in colour, make 
their appearance, and out of these obscurely crystalline forms separate. 
These appearances show the presence of hypochlorin, and afford an 
unfailing reaction for this new body. The properties of the new body 
are difficult to investigate. The separated masses seem to consist of 
an oily mother-substance, which bears a closer analogy to ethereal oils 
than to fatty ones. The masses are insoluble in water, in salt solu- 
tions, in dilute mineral and organic acids, but are easily soluble in 
ether, benzene, carbon bisulphide, and ethereal] oils, and also with more 
or less difficulty in alcohol, even when considerably diluted. The con- 
stituents of hypochlorin have not yet been ascertained. By hypochlo- 
rin the author means the crystalline forms above named. The hypo- 
chlorin reaction may be obtained without hydrochloric acid. Green 
textures preserved in glycerol or in calcium chloride solution show it 
here and there after a time. Treatment with warm or hot water in 
some cases, and with steam, forms one of the easiest means of separa- 
tion. 

In sprouting angiosperms no trace of hypochlorin can be detected 
until the plant has been exposed to light, and exposed longer than is 
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required to turn the plant green, whilst in gymnosperms which are 
peculiar as forming chlorophyll colouring matters in the dark, hypo- 
chlorin is also formed in plants grown in the dark. 


Synthesis of Quinoline. By W. Koenias (Ber., 13, 911—913).— 
Quinoline is formed by the dry distillation of acroleinaniline, and may 
be purified by Baeyer’s method (Ber., 12, 460), viz., by treatment 
with potassium chromate and sulphuric acid. The best method for 
preparing quinoline is by acting on a mixture of nitrobenzene, 
aniline, and glycerol with sulphuric acid. In this process it is pro- 
bable that acroleinaniline is formed as an intermediate product. 

ww. G. W. 

Nicotine Derivatives. By A. Canours and A. Erarp (Compt. 
rend., 90, 275—280).—When thiotetrapyridine, C.H,.N,S, obtained 
by the action of sulphur on nicotine (ibid., 88, 999, and this Journal, 
36, 732), is boiled with dilute nitric acid, it gives nicotinic acid 
(m. p. 228—229°). 

Thiotetrapyridine when distilled with finely divided metallic copper 
loses sulphur, and yields a base, isodipyridine, CH No, isomeric with 
dipyridene, but differing greatly from it in its properties. It is also 
produced in small quantity by the action of alcoholic potash on thio- 
tetrapyridine at 200°. Isodipyridene is a colourless oil (b. p. 274— 
275°), having an odour somewhat resembling that of certain mush- 
rooms. It does not solidify at —20°, and its sp. gr. at 13° is 1°1245. 
It is insoluble in cold, and only sparingly soluble in boiling water, but 
easily in alcohol or ether. It unites energetically with hydrochloric 
acid, but the hydrochloride does not crystallise. The platinochloride, 
(CioHioN,.HC1).PtCl, + 2H.O, crystallises in deep orange plates of 
the colour of potassium dichromate. It is decomposed if boiled with 


water. 

It was thought probable that if nicotine were submitted to limited 
oxidation it might yield isodipyridine, thus: CyH,N, + O2. = 
CywHiN, + 2H,0. For this purpose pure nicotine was dissolved 
in dilute potash solution, and oxidised with potassium ferricyanide, 
and the product distilled. The bases extracted from the distillate 
by means of ether, when submitted to fractional distillation, were 
found to consist of isodipyridine mixed with unaltered nicotine. 

If nicotine in the state of vapour is passed over red-hot porcelain, 
it is in part decomposed (about 20 per cent.), yielding a gaseous mix- 
ture of hydrogen with paraffins and olefines, and a liquid product con- 
taining pyridine, picoline, collidine, and new basic substances boiling 


at temperatures above 250°. C. E. G. 


Formation of Hypoxanthine from Albuminoids. By E. 
Drecuset (Ber., 13, 240—242).—Salomon, Krause, and Chittenden 
are of opinion that the hypoxanthine observed in the solutions obtained 
from certain albuminoids by digestion, incipient putrefaction, or the 
action of dilute acids, does not exist as such in the albuminoids, but is a 
decomposition product. Thus Salomon could not detect it by ammoniacal 
silver nitrate in the aqueous extract, hot or cold, from well washed fibrin ; 
and Chittenden did not observe it in the alcoholic extract, unless the 
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alcohol had been boiled with the fibrin for twelve hours. The author 
does not regard these experiments as conclusive, for fibrin as usually 
prepared must necessarily include other blood constituents, which 
could only be removed with great difficulty ; and, on the other hand, 
Salkowski has shown (Pfluger’s Archiv., 4, 94) that the precipitation 
of hypoxanthine by ammoniacal silver nitrate does not take place in 
mixtures containing gelatin. The author has been unable by this 
reagent to detect purposely added hypoxanthine in the liquid obtained 
by heating fibrin with water in a digester. Again, there is no proof 
that the small quantity of hypoxanthine detected by Chittenden in 
the acid liquid obtained on boiling eggs with dilute acetic acid, and 
considered by him to exist as such in the egg, was not formed from 
the albumin during coagulation. The origin of hypoxanthine is there- 
fore still uncertain. Ch. B. 


Morphine Hydrochloride. By O. Hesse (Annalen, 202, 151— 
152).—By dissolving this body in methyl alcohol, and allowing it to 
stand, crystalline grains separate, which increase in quantity after 
some time, the quantity being also increased by warming. These 
crystals are anhydrous morphine hydrochloride, C,,H;gNO,;.HCl. It 
is sparingly soluble in ethyl or methyl alcohols, from which it sepa- 
rates as a shining crystalline powder, or in short four-sided rhombic 
prisms. One part of it dissolves in 51 parts of methyl alcohol. From 
water it crystallises in the ordinary hydrated form, which by solution 
in absolute alcohol is partially converted into the anhydrous form. 

i. oe 

Action of Phosphorus Pentachloride and Oxychloride on 
Cinchonine Hydrochloride. By W. Kornies (Ber., 13, 285— 
287).—The mode of union of the oxygen in cinchonine and quinine 
is still unknown. According to Wright the acetyl and benzoyl 
derivatives described by Schiitzenberger are really derived from the 
isomeric bases cinchonicine and quinicine. Zorn (J. pr. Chem., 8, 
279), by the action of fuming hydrochloric acid at 140—150°, obtained 
the chlorinated bases CoH.,N.Cl + H,O and C»H.,;N,O0Cl + H,O 
from cinchonine and quinine respectively. These retain chlorine and 
water with great obstinacy, and cannot be reconverted into the alka- 
loids. Zorn regards them as formed by displacement of hydroxyl by 
chlorine, whilst Hesse (Annalen, 174, 340), looks on them as addition 
compounds. By a similar process, Skraup (Ber., 12, 1107) obtained 
from cinchonine a brominated base, C,>H.,;Nz,OBr + H.O, which parts 
with its bromine when heated with silver oxide, forming a very 
soluble and unstable base. Since cinchonine yields formic acid by 
oxidation with permanganate, Skraup supposes that it contains the 
group OCH;, and that the nascent methyl bromide formed from this 
combines with the nitrogen to form the bromide of an ammonium 
base. Finally, Wischnegradsky (Ber., 12, 1480) regards cinchonine 
asa ketone, its reduction products, (C,,H».N.0).H, and C,,H.,N,0, 
being related to it as pinacone and isopropylic alcohol are to acetone. 

Neither phosphoric chloride nor oxychloride acts on cinchonine ; 
but when 6—7 parts of oxychloride are gradually added to 1 part of 
cinchonine hydrochloride (dried at 110°) mixed with 2 parts of phos- 
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phoric chloride, the mass becomes warm, and hydrochloric acid is 
evolved: the reaction having been completed by prolonged heating 
at 80—100°, the cooled product is poured into ice-cold water. On 
adding ammonia to this solution, a resinous precipitate first falls, and 
on continuing the addition a white crystalline mass slowly separates. 
When crystallised from dilute alcohol, this forms broad needles (m. p. 
52°), soluble in alcohol, ether, benzene, chloroform, and carbon bisul- 
phide, sparingly so in boiling water. The results of analysis agree 
best with the formula C,,H.,N,Cl. The body is probably, therefore, 
cinchonine, in which hydroxyl has been replaced by chlorine. Its 
hydrochloric acid solution gives a crystalline precipitate with pla- 
tinic chloride. Hot alcoholic potash or sodium amalgam at ordinary 
temperatures remove chlorine from it, by which reaction it is distin- 
guished from Zorn’s chlorocinchonide, C.H,;N2,0Cl, which is not so 


affected. Ch. B. 


Hyoscyamine. By A. Lapensure (Ber., 13, 254—256).—When 
hyoscyamine is digested at 60° with baryta-water, it is decomposed ; 
on precipitating the baryta with carbonic anhydride, acidifying with 
hydrochloric acid, and shaking with ether, hyoscinic acid (m. p. 116— 
117°) is obtained. This acid is probably identical with tropic acid 
from atropine (m. p. 117—118°), which it resembles in physical 
properties. Like that acid, when heated with dilute potassium 
permanganate solution, it gives an odour of bitter almond oil, 
and yields benzoic acid on treatment with excess of the oxidant. 
Moreover, when boiled for seven hours with twice its weight of 
barium hydrate, it is converted into atropic acid, CyH,O,. 

After removal of the hyoscinic acid and addition of potash, ether 
extracts from the residue a base, hyoscine, having approximately the 
composition CsH,;NO.$H,0, which is that of a hydrated tropine 
(Kraut, Annalen, 133). Dry tropine melts at 61°5 (Kraut) ; but the 
author has frequently observed a melting point of 50° for it. Hyos- 
cine prepared as above melts at 47—50°, b. p. 229°. 

Its platinochloride has the composition (CsH,;NOHCI1)..PtCl. The 
formula C,H,,N, assigned to it by Hohn and Reichardt, is therefore 
incorrect. This salt, as well as the picrate and aurochloride, cannot 
be distinguished from the corresponding salts of tropine. 

Hyoscyamine and atropine are undoubtedly different, but wherein 
the difference lies has yet to be discovered. Ch. B. 


Hyoscyamine and Atropine. By A. Lapensure (Ber., 13, 607— 
609).—The author has in a previous communication (see above) directed 
attention to the great similarity between hyoscinic and tropic acids. 
Subsequent measurements of the crystals of the platinochlorides of 
hyoscine and tropine show that they are identical. Hyoscine, 
C3H,;NO, prepared from daturine, which the author has shown to be 
identical with hyoscyamine, crystallises from toluene in large clear 
crystals (m. p. 62°, b. p. 229°); which are so exceedingly hygroscopic 
that even after but slight exposure to the air the melting point sinks 
to 50°, which explains the earlier melting point found for this sub- 
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stance. On a strict comparison of hyoscine and tropine from atro- 
pine no difference could be detected between them. 

Hyoscinic acid and hyoscine respectively were treated with dilute 
hydrochloric avid on a water-bath, the alkaloid so obtained precipi- 
tated with potassium carbonate, dissolved in chloroform, and evapo- 
rated ; the residue was then dissolved in dilute hydrochloric acid and 
precipitated with gold chloride, when an aurochloride was obtained 
identical in every respect with that from atropine. By this means 
hyoscyamine is converted into atropine, and all doubt as to the identity 
of their decomposition products is removed. Atropine and hyoscya- 
mine are most probably physical isomerides. a 


Duboisine. By A. Lavensere (Ber., 13, 257—258).—In compo- 
sition and in analytical and physical characters, this alkaloid, ob- 
tained from the Australian plant Duboisia myoporotdes, is identical 
with hyoscyamine. Ch. B. 


Tropidine. By A. Lapensere (Ber., 13, 252—254).—Besides the 
ways already mentioned (Ber., 12, 944), tropidine may also be formed 
by heating tropine at 220° with an equal weight of sulphuric acid, 
diluted with twice its volume of water. The greater part of the 
tropine is thus converted into tropidine, the remainder being decom- 
posed in a more complex way. The tropidine may be separated by 
distillation with potash, and extracted from the distillate by ether. 
The aqueous solution of the base so prepared is not rendered turbid 
by a further addition of water, and its solution in hydrochloric acid 
does not become coloured on evaporation. These appearances, for- 
merly described as characteristic, were due to impurities. 

The aurochloride and platinochloride of the base were analysed. 
The latter (CsH,;N.HCl),PtCl, is dimorphous, crystallising in the 
monoclinic and rhombic systems. Its crystallographic constants have 
been accurately determined. Ch. B. 


Pereiro Bark. By O. Hesse (Annalen, 202, 141—149).—An 
extract from this bark is used in Brazil as a febrifuge. The bark is 
obtained, according to Peckolt, from Geissospermum velosii, whilst 
according to Baillon, it is from Geissospermum leve. Gros (Repert. 
Pharm., 76, 32) finds it to contain an alkaloid, which is styled 
pereirine; whilst Peretti (Jour. Chim. Med., 26, 162) concludes that 
it contains other alkaloids. The author has obtained from this bark 
two alkaloids, viz., geissospermine and pereirine. The alcoholic ex- 
tract of the bark is treated with soda, and then extracted with ether. 
The ethereal extract is subsequently treated with acetic acid, and the 
dark-brown acetic acid solution is shaken up with ammonia and ether. 
Geissopermine then separates out, and the pereirine remains dissolved 
in the ether, and is obtained by evaporating the ethereal solution. 

Geissospermine, CigH N20. + H,0, crystallises from alcohol in small 
white prisms, the ends of which are surmounted by domes. It dis- 
solves easily in hot, and sparingly in cold alcohol, the solution having 
an alkaline reaction. It is insoluble in ether and water. It dissolves 
easily in dilute acids, and is precipitated from these solutions by 
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alkalis. Concentrated nitric acid gives a purple-red coloration, which 
when heated, becomes orange-yellow. Its solution in pure concen- 
trated sulphuric acid is at first colourless; it however becomes blue 
very soon, and then the colour fades again; in presence of molybdic 
acid, the blue is produced at once and is permanent. When heated 
with soda lime, a body is formed, subliming in leaflets, easily soluble 
in ether, and giving a blue coloration with sulphuric acid and molybdic 
acid, but no coloration with nitric acid. It undergoes a change when 
heated to 160°. 

Its hydrochloride is amorphous; the platinochloride forms an amor- 
phous, light yellow precipitate, which loses water at 130°, and then 
has the composition (C\yH»~N,0,.HCl).PtCl. The aurochloride is a 
dirty brown amorphous body. Its oxalate crystallises from alcohol as 
a white powder, consisting of microscopic needles. The sulphate 
crystallises from alcohol in stellate grouped white needles, is easily 
soluble in water and hot alcohol, sparingly in cold alcohol, and inso- 
luble inether. Dried at 100°, it has the formula (C,,H.,N.O.).H.SO,,. 
By means of the aqueous solution of the sulphate, the author has 
tested the delicacy of its reactions with several bodies, and finds that 
the alkaloid is most easily precipitated by ammonia and soda, whereas 
the reaction with phospohotungstic acid is not very delicate. 

Pereirine, C\gH.,N,0.—This alkaloid, obtained as described above, is 
purified by dissolving it in acetic acid and boiling with animal char- 
coal; from the yellow solution obtained, ammonia gives a white amor- 
phous precipitate, which, when air-dried, is a greyish-white powder. It 
is easily soluble in alcohol, ether, and chloroform ; also in dilute acids, 
from which latter it is precipitated by alkalis. Concentrated sulphuric 
acid dissolves it with a violet-red colour, and nitric acid with a purple- 
red. It melts at 124° to a red mass. Its sulphate and hydrochloride 
are amorphous, and easily soluble in alcohol. Its platinochloride is 
a yellowish-grey amorphous precipitate, having the composition 


(CisH2sN2,OHC1).PtCl, + 4H,0. . F, > 


Protein Compounds. By A. Srurzer (Ber., 13, 251).—In this 
preliminary notice the author states that he has successfully applied 
cupric hydrate, recommended by Ritthausen for the precipitation of 
dissolved protein compounds, to the quantitative estimation of such 
bodies, and their separation from other nitrogenous substances occurring 
in plants, such as amygdalin, solanine, leucine, tyrosine, asparagine, 
alkaloids, mustard-oils, nitrates, and ammonia salts. 

Further, that protein bodies yield two classes of compounds when 
acted on by acid gastric juice (pepsine and hydrochloric acid). On 
the one hand there are formed the decomposition products already 
known (peptones, acid albuminates, &c.); whilst on the other a per- 
fectly definite part of the protein body is absolutely indigestible. This 
contains nitrogen and phosphorus, and appears to be allied to nuclein. 

Ch. B. 

Albuminoids of Various Oily Seeds. By H. Rirrmavsen 
(Pfliiger’s Archiv., 21, 81—104).—The author, referring to his pre- 
vious investigation on the constitution of gliadin, 1864, and conglutin, 
1868, and the large proportion of nitrogen they contain (18°06 per 
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cent. and 18°4 per cent. respectively) as compared with albumin, 
remarks that since that time his results have been confirmed by others 
and himself. He then gives the details of investigations on the seeds 
of Arachis hypogea (earth-nut), Helianthus annuus (sunflower), Sesamum 
indicum, cocoa-nut, Brassica napus (rape), and potatoes. 

The methods used were three. 

(1.) Extraction with water, to which a small quantity of potash was 
added (4 grams in 2°5 litres), ‘and subsequent precipitation by acetic or 
sulphuric acid, washing with water, alcohol, and ether, and drying 
over sulphuric acid. 

(2.) Extraction with dilute lime or baryta water. 

(3.) Extraction with 10 per cent. sodium chloride solution (solutions 
of NH,Cl, KCl, CaCl,, BaCl,, MgCl, appear to answer equally well). 

From these experiments, the author concludes that the albuminoids 
obtained by the use of either dilute potash, baryta, or lime water, pre- 
sent no appreciable differences from those obtained by the solutions of 
the various salts above mentioned, and he thinks that there is no 
doubt that the hydrates of the alkalis and alkaline earths act on these 
bodies like a base on an acid, forming compounds readily soluble in 
water, and that they are precipitated unchanged by neutralisation with 
an acid. 

There appear to be two albuminoids; one containing more than 
18 per cent, of nitrogen and one less; the former is found alone in 
almonds, earth-nuts, para-nuts, pumpkin and sunflower seeds; whilst 
in castor-oil seeds, sesamum, and cocoa-nut, both eccur, but not in 
rape seeds. 

The albuminoids rich in nitrogen, so far as investigated (with the 
exception of gliadin and the albuminoids found in para-nuts), contain 
less carbon than animal albumin and casein by 1°5 to 2 per cent. ; 
gliadin and the albuminoids of para-nuts always 1 per cent. This, 
with the fact that they contain more than 2 per cent. more nitrogen, 
will serve to distinguish these bodies from animal albuminoids. The 
sulphur varies considerably, ¢.g., from 0°55 per cent. in earth-nuts to 
1-3 per cent. in sesamum. Compare the difference between the con- 
glutin of lupins, which contains 0°91 per cent. of sulphur, and that of 
almonds, which contains 0°45 per cent. Jastly, he draws attention to 
the close relation between the bodies obtained by the methods above 
mentioned, and conglutin from lupines and from almonds. 

W. N. 


Physiological Chemistry. 


Changes which Starch undergoes in the Animal Organism. * 
By E. H. Brumermann (Pfliger’s Archiv., 20, 201—210).—The author, 
after referring to the statement of Musculus and Gruber, that starch 


* Conf. Musculus and O’Sullivan, Journ. Chem. Soc., 1872—-76; T. H. Brown 
and J. Heron, Journ. Chem. Soc., Sept., 1879 ; Roberts, Lumleian Lectures, 1880 ; 
Maly, Jahresbericht Thier. Chem., 1878, pp. 49—54. 
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by the action of diastase or acids, yields soluble starch, maltose, grape- 
sugar, and three forms of dextrin, named respectively a, @, and y ° 
achroodextrin, which are variously affected by ferments, proceeds to 
state that while maltose and grape-sugar are produced by the action 
of saliva on starch, glycogen, whether obtained on a diet of grape- 
sugar or albuminoids, when treated in the same manner, yields larger 
quantities of maltose and grape-sugar, and a reducible dextrin. 
Sachsse’s method of estimating sugar by mercuric iodide was used, as 
it was found difficult to determine the end of the reaction with Feh- 
ling’s solution. The substances were injected into the jugular vein of 
a rabbit, and the urine subsequently examined, with the following 
results :— 

Maltose is partly converted in the blood into grape-sugar, and 
partly passes out unchanged. Soluble starch yields dextrin and grape- 
sugar. Achroodextrin (a) suffers only partial change, grape-sugar 
and maltose being found in the urine, together with dextrin. Achroo- 
dextrin (9) yields a similar result. Achroodextrin (y) yielded no 
sugar. Generally, the results tend to show that the changes which 
starch undergoes in the body are similar to those which occur when 
it is submitted to the action of diastase outside it. W. N. 


Chemistry of Vegetable Physiology and Agriculture. 


Comparative Value of Soluble and Insoluble Phosphates. 
By A. Vortcxer (Jour. Roy. Agri. Soc., 1880, 152—159).—This is a 
suminary of the comparative results obtained in early field experiments 
by applying bones and other phosphates alone and after previous 
treatment with sulphuric acid, showing the advantage of the latter 
method. R. W. 


Analyses of Manures and of Cattle Foods. By A. VorLcker 
(Jour. Roy. Agri. Soc., 1880, 311).—The guano from Pabillon de Pica 
is richer in ammonia than that from Huanillos, which is again much 
more valuable than that from Lobos de Afuera and Lobos de Tierra. 
Three samples of commercial soot contained 2°35, 3°63, and 5°04 per 
cent. of nitrogen; the second was of about average quality. An un- 
usually rich sample of bats’ guano contained 8°92 per cent. of nitrogen, 
and 5°02 per cent. of phosphoric acid. 

Rice meal consists chiefly of the external layers of rice, which are 
separated in dressing. The mean of ,five analyses was as follows :— 


Water. Albuminoids. Fat. Carbohydrates. Fibre. Ash. 
11°46 12°47 11°61 49°66 6°79 8:00 
R. W. 
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Analytical Chemistry. 


Vapour-density Determinations in the Vapour of Phospho- 
rus Pentasulphide. By W. Knecut (Annalen, 202, 31—36).— 
Graebe (Ber., 11, 1646), in using Meyer’s method with Wood’s metal, 
calculated the sp. gr. of this alloy at 530° (the boiling point of phos- 
phorus pentasulphide as determined by Hittorf, Pogg. Ann., 126, 
193), to be 9°051. The author has determined the sp. gr. of the alloy 
directly, and finds it to be 9°06 at 530°, and also that its coefficient of 
expansion is constant between 100° and 530°. Further, the alloy is 
not attacked by phosphorus pentasulphide, and in using the latter the 
vessels may be easily freed from it by cooling down to 100°, and then 
suspending them for some time in a vessel containing boiling water 
The author has determined the vapour-densities of the following bodies 
in the vapour of phosphorus pentasulphide, and finds their densities 
are such as required by theory, viz., triphenylbenzene (10°51), isodi- 
naphthyl (8°865), dinaphthylketone (9°07), and tetraphenylethane 
(11°65). ee | 


Modification of Zulkowsky’s Apparatus for the Volumetric 
Estimation of Nitrogen. By E. Lupwia (er., 13, 883—885). 


Determination of Nitrogen. By H. Scuirr (Ber., 13, 885—887). 
—A simpler and more convenient form of the apparatus described by 
Schwarz for estimating nitrogen by Dumas’ method (Ber., 13, 771) 
was invented by the author in 1868. Ww. C 


Estimation of Gold and Silver by Quartation with Cadmium. 
By F. Kraus (Dingl. polyt. J., 236, 323—326).—Balling (Oestrei- 
chische Zeitschr. f, Berg. und Hiittenwesen, 1879, 597) describes a modi- 
fication of Giiptner’s method of separating gold by quartation with 
zinc, in which cadmium is used instead of zinc, the fusion of the 
metals being made under a layer of potassium cyanide. The author 
has subjected this method to a close investigation, and has more 
especially compared it with the methods usually employed in mints for 
the determination of alloys of gold and silver. His results seem to 
show that Balling’s method is simpler and more readily carried out 
than the cupellation method, and he strongly recommends chemists 
and assayers to investigate it more minutely. Moreover, the circum- 
stance that the silver can be determined by Volhard’s method in the 
decanted acid solution and in the washings, gives it an advantage 
over the process by cupellation. D. B. 


Detection of Water in Alcohol and Ether. By C. Many 
(Dingl. polyt. J., 236, 430; and Chem. Zeitung, 1880, 307).— 
Mix 2 parts citric acid and 1 part of molybdic acid; heat until 
incipient fusion, and warm with 40 parts of water. Filter-paper 
dipped in this and dried at 100° is blue. In alcohol or ether free from 
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water, the colour remains unchanged, but if water be present the paper 
will lose its colour, especially if warmed. J. T. 


Analysis of Wine. By V. Warrna (Ber., 13, 657—662).—In 
order to detect the presence of rosaniline compounds in red wine, the 
three following tests must be employed :— 

(1.) 20 c.c. of the wine are mixed with an excess of magnesium 
oxide in a test-tube, and then a mixture of equal parts of colourless 
amyl alcohol and ether, gradually added with frequent shaking. On 
standing, the supernatant liquid becomes rose-coloured, even if the wine 
contains only 1 mgrm. of rosaniline per litre. With strongly coloured 
southern wines containing only a small quantity of rosaniline, the 
colour is sometimes yellowish or a bright brown. 

(2.) 20 ¢.c. of the wine are shaken with 10 c.c. of lead acetate 
solution (officinal strength) and filtered into a dry test-tube. If a 
moderate quantity of rosaniline be present, the filtrate is rose-coloured ; 
whereas if there is only a small quantity of rosaniline or aniline-violet 
the liquid is either colourless or only slightly yellow. In either case 
lc.c. of the above mixture of amyl alcohol and ether is added, the 
liquid shaken, and allowed to stand; the upper layer of liquid then 
becomes rose-coloured if rosaniline be present. 

(3.) Evaporation is unnecessary if tests (1) and (2) have indicated 
the presence of a considerable quantity of the dye. If, however, this 
is not the case, 150—200 c.c. of the wine are quickly evaporated over 
a naked flame to one-fourth of their original bulk, and the hot liquid 
poured into a stoppered glass cylinder (previously cleansed with strong 
nitric acid and water), and excess of ammonia added, and the liquid 
carefully shaken with 30—40 c.c. of pure ether. The ethereal solu- 
tion is then passed through a dry filter into a porcelain basin contain- 
ing one or two threads (3—4 em. long) of Berlin wool previously 
washed and dried; the ether is allowed to evaporate spontaneously in 
a warm place, when the wool becomes dyed rose-coloured if rosaniline 
be present. This is further confirmed by dividing one of the threads 
into two parts, one of which is moistened with strong hydrochloric 
acid, and the other with strong ammonia, when the colour must be 
replaced in both cases by yellow if rosaniline, and by green if aniline- 
violet be present. By this means ‘01 mgrm. of rosaniline can be 
detected in 1 litre of wine. 

Sulphurous acid is frequently used for bleaching the so-called 
Schiller wines, a process which otherwise takes place only very slowly. 
As sulphurous acid not only destroys the peculiar flavour of many 
of these wines, but has also a deleterious physiological effect, it is 
important to be able to detect the presence of this acid in such wines. 
For this purpose 50 c.c. of the wine are gently distilled until about 
2 c.c. have passed over. A few drops of a neutral solution of silver 
nitrate are then added to the distillate which becomes opalescent if it 
contains sulphurous acid. To prove the absence of a chloride, a little 
nitric acid is added; the liquid should become quite clear. The dis- 
tillate also decolorises iodide of starch and potassium permanganate. 
The latter reagents may also be used when a quantitative determina- 
tion is required. 
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The author states that sulphurous acid present in wines only oxidises 
very slowly, sometimes taking many years. =. & 


Estimation of Urea by Sodium Hypobromite. By C. Mrxu 
(Bull. Soc. Chim. [2], 33, 410—415).—The recent experiments of Jay 
(ibid. [2], 33, 102 and 105) have confirmed the author’s statement, 
that in presence of cane-sugar and glucose the quantity of nitrogen 
evolved from urea by the action of sodium hypobromite, is increased 
by 7 to 7:7 per cent., ¢.e., that approximately the theoretical yield of 
nitrogen is obtained. Neither cane-sugar nor glucose by itself causes 
any evolution of gas from sodium hypobromite ; on the other hand, 
sodium hypobromite solution, soon after its preparation, becomes 
saturated with free oxygen, and the addition of cane-sugar or glucose 
prevents or greatly retards the evolution of this gas. The actual 
observed deficiency of nitrogen when working with pure urea and 
hypobromite varies from 8 per cent., which is the constant number 
obtained under the most favourable conditions, to 15 per cent., when 
very dilute solutions of urea are employed, and the temperature is 
about 0° C. An addition of sugar to normal urine causes an increase 
in the nitrogen evolved of 3—5 per cent., rarely more. The increase 
is greater with urine containing little extractive matter, very slight 
when the urine is charged with blood, pus, &c., or has begun to 
putrefy. With diabetic urine containing not less than 60 grams of 
glucose to 10 grams of urea, the yield of nitrogen is scarcely increased 
by adding sugar. It has been long recognised that in working with 
normal urine, the deficiency of nitrogen is less than it would be with 
a solution containing the same quantity of pure urea. This com- 
pensation, which it is not easy to estimate accurately, has been attri- 
buted to nitrogen disengaged by the hypobromite from creatinine, uric 
acid, and other nitrogenous substances. Considering that the weight 
of uric acid present is rarely more than one-fiftieth that of the urea, 
and that of the creatinine about one-sixty-fifth of the urea, and that 
these compounds yield only one-half and two-thirds their nitrogen 
by the action of sodium hypobromite, the author concludes that the 
greater part of the compensation cannot be due to this source, but 
thinks it probable that the extractive matter present acts like sugar 
in increasing the yield of nitrogen from urea. To render the results 
obtained with saccharine urine comparable with those obtained with 
normal urine, the author recommends that in all cases cane-sugar be 
added to the amount of ten times the weight of the urea present. The 
difference between the actual and theoretical yield of nitrogen will 
then not exceed 1 per cent. J. M. H. M. 


Quantitative Estimation of Urea. By E. Priiicer (Pfliiger’s 
Archiv., 21, 248—286).—In this paper the author, after discussing 
various objections which have been made to Liebig’s method, states that 
he has found a possibility of error to the extent of 14 per cent., but 
believes that the method yields good results if Liebig’s directions 
with certain modifications are carefully carried out. He first de- 
scribes a method of preparing a pure urea from the commercial 
article, and also a method of preparing a pure mercuric nitrate solu- 
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tion. He then gives a number of experiments demonstrating the 
accuracy of his solutions, and shows that the manner in which the 
neutralisation is carried out affects the result very materially. For 
neutralisation, he uses a soda solution, and remarks that when baryta- 
water is used for neutralisation more mercury solution is required to 
give the colour reaction than with soda. 

If the mercury and soda solutions are run into the urea solution 
alternately and in small quantities at a time, the reaction is reached 
too soon, e.g., at 17°2 to 17°3 c.c., instead of 20 c.c. 

If the whole quantity of mercury solution required be added as 
nearly as possible at once, very accurate results are obtained. The 
time allowed to elapse between the adding of the mercury solution and 
neutralisation is also important; if too long, the reaction comes too 
early. Experiments are given tending to show that mercuric nitrate 
forms more than one compound with urea. 

The author then describes his own method of carrying out Liebig’s 
process. . The solutions required are the usual mercury solution and 
a soda solution of known strength, the quantity of which required to 
neutralise a known volume of the mercury solution has been accu- 
rately ascertained. 

For testing, he uses a plate of colourless glass on black cloth: the 
mercury solution is then run in, and the sodium carbonate test applied 
on the glass plate, the drops being stirred each time until the yellow 
colour, which at first disappears on this treatment, becomes perma- 
nent; then neutralises. 

The experiment is then to be repeated, the mercary solution being 
run in quickly up to the point indicated by the trial experiment, 
neutralised at once with the standard sodium solution and tested as 
before. 

The author’s correction for concentration differs somewhat from 
that given by Liebig. Pfliiger’s rule is: given the volume of urea 
solution + the volume of soda solution necessary for neutralisation. 
+ the volume of any other fluid free from urea which was added and 
call this V,; call the volume of mercury solution used V2, then the 
correction C is: 


C = —(V,—V:) x 0°08. 


Examples are given for solutions of urea of 1 per cent., 0°5 per cent., 
0°33 per cent., 0°25 per cent., showing that this formula will hold so 
long as the mixture is less than three times the volume of mercury 
solution used. 

Experiments are given on strong solutions with the same result. 
The necessity of adding nearly all the mercury solution at once is again 
dwelt upon, elaborate directions are then given for preparing the 
mercury and soda solutions (sodium carbonate of 1:V53 sp. gr. is 
recommended), and in conclusion the author states that if the sul- 
phates, phosphates, and chlorides be removed, and the precautions 
stated are used, the method gives excellent results with urine. 


W. N. 


Commercial Valuation of Bituminous Rocks and Lime- 
stones. By P. Kienten (Bull. Soc, Chim. [2], 33, 459—461).—A 
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stout glass tube, about 50 cm. long and 25 mm. diameter, is fitted at 
one end with a cork, the other end is blown out to a bulb, below 
which the tube is drawn out and furnished with a glass stopcock, The 
bulb is packed with asbestos or glass wool well washed and ignited, 
and 10 grams of the finely-powdered rock are introduced in alternate 
layers with pounded glass, so that the tube is about two-thirds filled. 
50 c.c- of a mixture of equal volumes of carbon bisulphide and benzene 
are now added, and the tube is allowed to stand for an hour, when 
the strongly coloured liquid is drawn off and the treatment repeated 
until the extract is no longer coloured. Three digestions in the cold 
of one hour each are usually sufficient. The volatile liquid is carefully 
distilled off in a weighed flask, the residue dried in a current of air at 
the ordinary temperature and weighed. Some bituminous limestones 
from Lobsann (Alsace) contained 12—16 per cent. of bituminous 
matter, whilst some volcanic rocks from the Auvergne contained 
nearly 24 per cent. Sulphur may be estimated by fusing the finely- 
powdered rock in a porcelain crucible with 4 parts potassium nitrate, 
4 parts sodium carbonate, and 2 parts sodium chloride, extracting 
with water, acidifying with hydrochloric acid, and precipitating by 
means of barium chloride. C. H. B. 


Analysis of Heavy Mineral, Resin, and Fatty Oils, and of 
Resin in Commercial Oils (Part I). By A. Rfémonr (Bull. Soc. 
Chim. [2], 33, 461—466).—The oils used for lubrication, currying, 
&c., may be divided into two classes: 1, non-saponifiable ; 2, saponifi- 


able. 
Non-saponifiable.—Heavy mineral oils, consisting mainly of satu- 


rated hydrocarbons, are not acted on by alkalis, and are but slightly 
attacked by acids. They have an amber colour, are dichroic, appear- 
ing bluish-green by reflected light, exert no action on polarised light, 
and are very slightly soluble in alcohol: sp. gr. = 0°850 to 0°920. 
When pnrified they have little or no smell at ordinary temperatures, 
but on warming them a petroleum odour is readily perceived. Atahigh 
temperature, the oil darkens and evolves vapours which burn with a 
bright smokeless flame. When distilled, very little passes over below 
300°, the greater portion distilling between 300° and 360°: in the 
case of very heavy oils, a considerable residue remains even at 360°. 
Resin oils, obtained by distilling inferior kinds of resin with lime, 
consist of hydrocarbons of the benzene and terebenthene series, 
together with bodies allied to the phenols, and are slightly attacked 
by alkalis. Nitric acid is without action in the cold, but if warmed 
a violent reaction ensues, nitrous fumes are evolved, and a semifluid 
mass is formed, which, when washed with water and cooled, yields a 
brittle solid, soluble in alcohol. With sulphuric acid, they are black- 
ened at ordinary temperatures : when heated, sulphurous anhydride is 
given off, but the oil never completely dissolves. These oils have a 
characteristic odour, and are somewhat more soluble in alcohol than 
the preceding group: sp. gr. = 0°960 to 0°990. They have a brownish- 
yellow colour, are dichroic and generally possess a dextrorotatory 
power of about + 30°; in only one case out of fifteen was a levorota- 
tory power of a = — 8°24’ observed. Stannic chloride produces a 
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characteristic violet colour, which requires some time for its develop- 
ment. When distilled, a portion passes over below 250°, a considerable 
quantity below 300°, and almost the whole below 360°. The vapour 
burns with a very smoky flame. 

Saponifiable.-—Fatty acids, generally of the oleic series, are some- 
times mixed with oils. They are usually liquid at ordinary tempera- 
tures, have a characteristic odour which becomes more marked as the 
temperature rises, have a faintly acid reaction, and are readily soluble 
in solutions of soda, alkaline carbonates, borax, and sodium silicate. 
Oleic acid is soluble in all proportions in alcohol, even if moderately 
dilute : a large excess of the solvent causes a slight turbidity which, 
if due to pure oleic acid, disappears on the addition of a few drops of 
hydrochloric acid. When strongly heated, these acids give off highly 
inflammable acrid vapours, which burn with a slightly smoky flame. 
Sp. gr. = 0°900—0'905. 

Fatty oils, usually of animal origin, dissolve, after boiling for 
some time, in alkaline solutions; on the addition of an excess of 
caustic soda, or better of common salt, the soap separates out com- 
pletely. When heated at 100—110° with 7 or 8 per cent. of sulphuric 
acid of 66° B. they are completely saponified: the fatty acid may be 
isolated by washing with a large quantity of boiling water. They are 
slightly soluble in cold, but dissolve completely in hot alcohol, and, 
like the fatty acids, have no action on polarised light. Sp. gr. 0°910 
—0°945 according to orign. 

Resin or Colophony, sp. gr: 1:070, derived from the cedar or pine, is 
sometimes dissolved in oils in order to increase their density. It has 
a brownish-yellow colour, and dissolves easily in moderately strong 
alcohol; the solution has a mean rotatory power of [«];= + 15°. 
Like the oils, it is readily soluble in carbon bisulphide, chloroform, 
benzene, ether, and light petroleum. It is easily saponified by solu. 
tions of alkalis, alkaline carbonates, and borax. MResin soap is not 
completely precipitated by either caustic soda or common salt, about 
20 per cent. remaining in solution. C. H. B. 


Detection of Coal-Gas in Earth. By E. Kénies (Dingl. polyt../., 
236, 430).—In some excavations at Crefeld the earth had an unmis- 
takable odour of coal-gas. The author (Corr-blatt Ver. Anal. Cheiu., 
1880, 59), treated 6 litres with sulphuric acid, and passed steam into 


the vessel. In the first distillate, naphthalene could be detected. 
i 3 


or 
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Measurement of the Actinism of the Sun’s Rays and of Day- 
light. By R. A. Smira (Chem. News, 41, 211—212).—The process 
depends on the fact that potassium iodide acidified with dilute nitric, 
or preferably sulphuric acid, undergoes little or no change in the dark, 
but on exposure to light gives off iodine, the amount of which may 
be readily and exactly determined by thiosulphate. Potassium bro- 
mide may be substituted for the iodine, but it is less delicate. — 

F. L. T. 

Relative Intensity of the Spectral Lines of Gases. By J. 
R. Capron (Phil. Mag. [5], 9, 329—330).—The author refers to 
experiments described in his “ Aurore and their Spectra.” Geissler 
tubes containing various gases were gradually moved farther away 
from the slit of the spectroscope, when it was found that the colours 
of the spectrum disappeared in the order—red, yellow, violet, green. 
Hence the brighter lines of a spectrum may be seen singly as a matter 
of intensity, independently of other causes, such as temperature or 


pressure. C. H. B. 


Bright-line Spectrum of Scandium. By R. Tuatty (Compt. 
rend., 91, 45—48).—The spectrum of scandium, as obtained by pass- 
ing a powerful induction spark between aluminium poles moistened 
with a solution of the chloride, is very complicated, and contains more 
than a hundred lines. All the lines, which are very characteristic, are 
fine, with the exception of some in the yellow and orange, and seven 
strong lines in the blue-violet. A line at 4374 is slightly more re- 
frangible than a prominent yttrium line, with which it might be con- 
founded. Some very faint bands, situated at 5900—5730, are probably 
due to the oxides, as are possibly also the broad lines in the blue-violet 
at 6193—6016. A table is given showing the wave-lengths of the 
lines in decimeters. The chloride was prepared partly by Nilson 
from euxenite and partly by Cleve from gadolinite and keilhanite. 
Both samples gave absolutely identical spectra. C. H. B. 


Relations between the Physical Properties of Bodies and 
their Chemical Constitution. By J. W. Briiun (Ber., 13, 1119— 
1130).—The statement mode in a previous communication (Ber., 12, 
2135, this vol., 293) that variations in atomic refraction can occur in 
the case of multivalent elements only, whilst those of univalent ele- 
ments are constant in all cases, has been abundantly confirmed by a 
large number of experimental determinations. The following are the 
mean atomic refractions obtained :— 


t40”’ (the oxygen doubly combined with the same 
carbon-atom ) 
r,0’ (the oxygen un.ted with the same carbon-atom 
by only one of its combining powers) 
Ya. = 1°33. 7,0’ = 5°0; raCl = 9°88 
VOL. XXXVIIL. 
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Or for a ray of infinite wave-length A,— 
7,0” = 3:29; r,0’ = 2°71; r,H = 1:29; 7,C’ = 4°86. 
s. @, 


Determination of Chemical Affinity in Terms of Electro- 
motive Force, Part II. By C. R. A. Wricur and E. H. Renniz 
(Phil. Mag. [5], 9, 331—3247).— Decomposition of Water.—The current 
from a Daniell battery was passed through a voltameter placed in a 
calorimeter, and the average difference of potential between the plates 
of the voltameter was determined by means of a quadrant electro- 
meter. The E.M.F. representing the amount of work corresponding 
to the sum of the chemical and physical changes was calculated from 
the formula 

e= FE — haxd 
n 


where a = equivalent of the electrolyte, h = the heat developed in the 
voltameter, and = the amount of decomposition in grams. The 
water-value of the calorimeter and the corrections for radiation were 
determined with the greatest possible care. 

In the case of water acidulated with 22 per cent. H,SO, the mean 


h 
value of E — = axJ for 18 experiments, with varying battery power 


and time, was 1°5000 x 10%. Corrections were introduced for the heat 
absorbed by the vaporisation of the water carried away by the evolved 
gases and the work necessary to separate the water decomposed from 
the sulphuric acid. 

A series of experiments made by the authors tends to show that the 
value of J, as determined by Joule in 1867 by the electric current 
method, is about 0°5 per cent. too low, owing to three sources of error, 
viz., the higher mean temperature of the wire compared with that of 
the calorimeter, the increased resistance of the wire caused by the 
coating of varnish applied to it, the greater heating of the B.A. unit- 
coil, the wires of which were imbedded in solid paraffin, compared 
with the experimental wire which was placed in water. The experi- 
ments also show that where a current has to be passed through a wire 
for any length of time an error will be caused by the increased resist- 
ance of the wire due to its being heated to a temperature above that of 
the medium in which it is placed. C. H. B. 


Constant and Powerful Voltaic Pile. By E. Reanier (Compt. 
rend., 9O, 1550—1553).—The zine plate, which need not be amalga- 
mated, is placed in a solution of caustic soda, and the copper plate in 
a solution of copper sulphate, the two liquids being separated by a 
diaphragm made of several thicknesses of parchment paper, which are 
folded so as to form a rectangular inner cell. The resistance of the 
solntions is diminished by the addition of suitable salts, so that the 
total resistance of the cell is about 0°075 ohm. The E.M.F. varies 
from 1°3 to 15 volt, according to the strength of the solutions. By 
means of a current from a magneto-electric machine the various sub- 
stances may be regenerated and used again in the cell. This indirect 
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transmission of the electricity produced by machines may in some cases 
be more advantageous than direct transmission. C. H. B. 


Determination of the Specific Electrical Resistance of Cer- 
tain Copper-Tin Alloys. By O. J. Lover (Phil. Mag. [5], 8, 554— 
558).—The following table gives the percentage composition, specific 
resistance in square centimeters per second, and conductivity of a 
centimeter cube in B.A. units of the six alloys examined. 


Cu. Sn. Resistance. Conductivity. 
19-2 80°8 12960 77100 
61°8 38:2 10960 91200 
683 317 47660 21000 
0:0 100°0 11830 84500 
87°4 12°6 17090 58500 
90°3 9°7 15270 65500 


The curve representing these results agrees very well with the 
induction balance curve obtained by W. C. Roberts (this vol.), but 
does not so closely resemble the curve representing the conductivity 
for heat of similar alloys as determined by Matthiessen. The abnormal 
behaviour of the alloy C (SnCu,) is worthy of notice. C. H. B. 


Analogy between the Conductivity for Heat and the Induc- 
tion Balance Effect of Copper-Tin Alloys. By W. C. Rosgrrs 
(Phil. Mag. [5], 8, 551—553).—The curve representing the action of 
copper-tin alloys on the induction balance, as determined by the 
author, is very similar to that representing the conductivity for heat 
of a similar set of alloys, as determined by Calvert and Johnson, the 
critical points being practically the same on both curves. The alloys 
occupying the critical points on the induction balance curve are re- 
spectively SnCu,, a speculum metal, having a yellow-grey tint and 
large conchoidal fracture, and SnCu;, having a blue-grey colour and 
coarse surface of interrupted crystalline plates. The two alloys pass 
insensibly one into the other. C. H. B. 


Freezing Mixtures formed by an Acid and a Hydrated Salt. 
By Brerrugtor (Compt. rend., 90, 1191—1195).—The author agrees, 
on the whole, with Ditte (this vol., p. 602), but points out that in the 
case of hydrochloric acid and sodium sulphate the maximum thermal 
effect would correspond with the formation of sodium-hydrogen sul- 
phate and not sulphuric acid. Hydrated sodium sulphate may be 
regarded as a system in equilibrium composed of the true hydrate, a 
certain quantity of the anhydrous salt, and free water. When brought 
in contact with a substance capable of acting on it, such as hydro- 
chloric acid, the latter will first attack the anhydrous sulphate, since 
no work is required to separate it from combined water. The removal 
of the small quantity of the anhydrous salt destroys the equilibrium 
of the system, a fresh quantity is produced, this is immediately acted 
on by the acid, and so on until the decomposition is complete, since 
none of the new products bring about special conditions of equilibrium 
tending to limit the reaction. The liberated water assumes the liquid 

3c2 
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condition, thus causing an absorption of heat. In the case of equiva- 
lent quantities of hydrochloric acid and sodium sulphate, the end pro- 
ducts of the reaction cannot be simply sulphuric acid and sodium chlo- 
ride, for these two substances react together, forming sodium hydrogen 
sulphate and hydrochloric acid, corresponding with the maximum 
thermal effect ; and, if there were no decomposition of the products, 
the reaction would cease, whatever the excess of hydrochloric acid. 
But the presence of the solvent modifies the reaction, the sodium- 
hydrogen sulphate is partially decomposed, and a system is formed 
composed of this salt, the normal sulphate, free sulphuric acid, and 
water. The sodium chloride produced causes further complications, 
and the final result is a system composed of water, hydrochloric and 
sulphuric acids, sodium chloride and sulphate, and sodium-hydrogen 
sulphate. This system remains in equilibrium under certain limited 
conditions only. If excess of hydrochloric acid is present, the 
sodium chloride is thrown out of solution and the equilibrium of the 
system is destroyed ; the anhydrous sulphate is acted on by the hydro- 
chloric acid, more sodium chloride is produced, this is at once thrown 
out of solution, and so on. The whole of the sodium chloride, is, how- 
ever, only precipitated and the decomposition thus rendered complete, 
when the excess of hydrochloric acid added is such that, with the water 
set free, it forms a hydrate of the composition 2HCl.13—16H,0, in 
which the salt is almost totally insoluble. This explanation holds 
equally well for the reaction of other acids with other hydrated salts. 
In all these cases there is first an exothermic action, in accordance 
with the principle of maximum work. The changes which cause an 
absorption of heat are dissociation of the hydrated salt; disaggrega- 
tion by the solvent ; solution, which in certain cases plays only an inter- 
mediate part; and the liquefaction of the liberated water. 
C. H. B. 


Some General Relations between the Chemical Mass of the 
Elements and the Heat of Formation of their Compounds. By 
BertHeor (Compt. rend., 90, 1511—1515).—The law expressing the 
work done by the union of two heterogeneous molecules in terms of 
their mass, temperature, and distance, is not yet known, and possibly 
its discovery implies that of the more general function, which includes 
all simple bodies in one common equation and reduces their different 
states to multiple forms of the same matter, differing in the mode of 
grouping of its parts and the nature of their motions. The study of the 
chemical and physical properties of the elements tends to show that 
atoms have a complex structure, are endowed with a specific architec- 
ture, and have complicated internal motions. 

Multiple proportions—When no change of physical state occurs the 
heat developed by successive combinations of two elements or com- 
pounds diminishes as one of the elements accumulates. 


S gas + O, = SO, evolves + 35°8 x 2 
SO, +O = SO; gas _,, + 22°6 
N.O, + O = N.O; ” + 21:0 


N.O; +O = N20, is + 17:0 
i NO, + O = NO; ” + 4°0 
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Hg, solid, + Br solid evolves + 35: 0 
HgBr + Br solid . 


Hg, solid + I 
HgI + 1 


Sn + Br, solid 
SnBr, + Br, 


The greater part of the work is done in the first combination of 
heterogeneous molecules. This does not, however, apply to endo- 
thermic combinations, such as the formation of cyanogen, acetylene, 
or nitrogen monoxide. As arule, the greater the complexity of the 
system formed the less its stability. 

When a change of state accompanies the chemical change the heat 
evolved is in many cases proportional to one of the elements and is inde- 
pendent of the other. For example, the heat of formation of amalgams 
rich in mercury is sensibly equal to the heat of fusion of the mercury ; 
it is almost the same for both potassium and sodium. Again, the heat 
of formation of KI; from KI and gaseous iodine is equal to the heat of 
vaporisation of the iodine; similar relations are approximately true in 
the case of potassium tribromide and the alkaline polysulphides. The 
heat of formation of complex from simple saline hydrates is approxi- 
mately equal to the heat of solidification of the water. 

Chemical Functions.—Carbon compounds having the same function 
evolve the same amount of heat when undergoing the same transfor- 
mation. For example, the union of H, with a hydrocarbon of the 
ethylene series develops heat = + 22 cals., the union of a gaseous haloid 
acid with the same hydrocarbons gives + 15 cals., the combination of 
O with an aldehyde to form an acid gives + 73 cals. Isomerides of 
the same function evolve very slight quantities of heat when under- 
going reciprocal transformations; if, however, the function changes a 
considerable development of heat takes place. A relation which is 
too well marked to be accidental can be traced between the atomic 
weights and the heat of formation of the binary compounds of nickel, 
cobalt and iron, calcium and strontium, thallium and lead, platinum 
and palladium, chlorine, bromine, and iodine. A large number of 
elements, however, show very different relations. C. H. B. 


Thermo-chemistry of the Oxides of Nitrogen. By J. Tuomsrn 
(Ber., 13, 1093—1095 ).—A comparison of the numbers obtained by 
the author (ibid., 13, 428) with those of Berthelot (Compt. rend., 90, 
779). 7 & 

Thermo-chemical Study of the Alkaline Polysulphides. By 
P. Sapatier (Compt. rend., 90, 1557—1560).—Potassiwm Polysulphides. 
—The tetrasulphide, K,S,.2H.O, is obtained in large red deliquescent 
crystals by dissolving 3 atoms of sulphur in a solution of the mono- 
sulphide. The solution of 1 equivalent in at least 250 H.O at 12° 
caused absorption of heat = —7‘5 cals. The preceding compound 
effloresces in a vacuum, leaving K,8,.H,O. The solution of 1 equivalent 
in 100 parts H,O at 11:3°, caused absorption of heat = —2-24 cals. 


690 ABSTRACTS OF CHEMICAL PAPERS. 


A red, translucent, anhydrous tetrasulphide, K,S,, is obtained by heat- 
ing the monohydrate below a dull red heat in a current of hydrogen. 
The solution of 1 equivalent in water at 15°7° developed heat = 
+12 cals. A dilute solution of the tetrasulphide was decomposed 
by hydrochloric acid in presence of an excess of iodine dissolved in 
potassium iodide, and the heat developed was measured, the necessary 
corrections being introduced for the specific heat of the iodine solu- 
tion, and the heat absorbed in its formation. The various calorimetric 
determinations gave the following results :— 


Heat of Formation. 


K, + S, solid = K,S§, dissolved, gave + 117°8 cals. 
K.+ & ,, = K,§8, anhydrous ,, 
K,Sdissolved +8,solid = K.S, dissolved _,, 
K,S anhydrous +8; ,, = K.,8, anhydrous ,, 


Heat of Hydration. 


K.S, anhydrous + H.O = K,S,.H,0 (solid water) evolves + 2°66 cals. 
K, 4 ” + 2H.0 = K,S8,.2H,O ” ” + 5°76 ” 
K.S,.H,0 +H.,0 = K,8,;.2H,0 os » +310 ,, 


Sodium Polysulphides.—The tetrasulphide, Na,S,, is obtained as a 
red, translucent substance by cautiously fusing the monosulphide with 
sulphur in an atmosphere of hydrogen. The solution of 1 equivalent 


in 600 H,O at 16°5° developed heat = + 9°8 cals. The author was 
unable to obtain the crystallised tetrasulphide described by Schone. 
The various polysulphides were obtained in solution by dissolving as 
much sulphur as possible (3°6 equivalents) in a solution of the mono- 
sulphide, and then mixing this solution with the requisite proportion 
of monosulphide. Calorimetric determinations, made in the same 
way as in the case of the potassium compounds, gave the following 
results :— 
Heat of Formation from Elements. 

Na, + S, solid = NaS, dissolved, gave + 108°2 cals. 

Naz + S; sc =— NaS; ” » + 1064 ” 

Na+ 8S, , = NaS. " » +1046 ,, 

Na, +S, ,, = Na,S,anhydrous ,, + 984 ,, 


Heat of Formation from the Monosulphide. 


Na.S anhydrous + 8; solid = NaS, anhydrous, gave + 10:2 cals. 
Na,S dissolved + 8S; ,, = Na.S,dissolved ,, + 50 ,, 
NaS 9 +S , = Na.8; » » © 8 ~o 
NaS ” + Ss ”? 7 Na,8, ”? ”? + 14 ” 
The solution of each successive equivalent of sulphur in the mono- 
sulphide develops heat = + 1°8 cals.; this value is the same in the 


case of potassium. C. H. B. 


Thermo-chemical Study of Ammonium Polysulphides and 
Hydrogen Persulphide. By P. Sasarier (Compt. rend., 91, 51—54). 


heat- 
ogen. 
at = 
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Ammonium Sulphides. 


N. + H, + Sy, solid = NHS, solid, gives + 69°06 cals. 
N, + H, a Ss ” = N.H,S; ” ” + 69°46 ” 
Nz + H, + Ss ” — N.H,8, ” ” + 69°66 ” 


N, + H, + S&S, solid = N.H,S,, dissolved, evolves + 60°8 ,, 


The composition of each atom of sulphur above the tetrasulphide 
causes no sensible evolution of heat. 


2NH; gas + H.S gas + S,, solid = N.H,§, solid, gives + 40°0 cals. 
” ” + Ss » = N.H,Ss ” a 40°4 ” 
” ” +8, 5» = N2H¢Ss ” » +406 ,, 


Dry ammonia and dry hydrogen sulphide in presence of solid 
sulphur combine to form a certain proportion of polysulpbide. 
N.H,S, was obtained in red crystals by the action of the mother- 
liquor from the pentasulphide, on sulphur. Fritzsche assigned to it 
the composition N.H,S,. 

Hydrogen Persulphide.—Obtained by the action of hydrochloric acid 
on calcium polysulphide. Its composition varied between H,S, and 
H,S,. This substance acts very slowly on a solution of iodine ; it was 
therefore decomposed by means of solid hydrated sodium sulphide. 


H.S gas + S,—, solid = H.S, gave —5°30 cals. 
H, + S,, solid = H.S,, absorbs —0°70 cals. 
C. H. B. 


Behaviour of Carbonic Anhydride in relation to Pressure, 
Volume, and Temperature. By R. Cuausius (Ann. Phys. Chem. 
[2], 9, 337—358).—The author discusses the several formule which 
have been proposed by Rankine, Hirn, Recknagel, and Van der Waals, 
for expressing the relations between the pressure, temperature, and 
volume of gases, which, like carbonic acid, depart from Marriotte’s 
law. He has himself investigated an expression for these relations, 
and has arrived at this formula 


diy c 
=R wee 
P v—a TWw+B8)” 


where p represents the pressure, v the volume, and T the absolute 
temperature, while R, c, a, and 8 are constants. Taking one atmo- 
sphere as the unit of pressure, and the volume of the gas at 0° under 
760 mm. as the unit of volume, the following are the values of the 
constants of the formula for carbonic acid gas:—R = 0°003688; c = 
2:0935; «a = 0000843; 8 = 0°000977. On comparing this formula 
with the results obtained by Andrews in three recent and in three 
older series of experiments on carbonic acid, the author finds the most 
satisfactory agreement between the observed and the calculated values 
of p, except only where the pressure amounts to 400 or 500 atmo- 
spheres ; and, for reasons explained in the paper, he considers that the 
divergences are more probably due to errors of experiment than to 
failure of the formula. 
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Suggestion as to the Constitution of Chlorine, offered by the 
Dynamical Theory of ‘Gases. By A. W. Riicxer (Phil. Mag. [5], 
9, 35—39).—The specific heats of a gas at constant volume (C,) and 
constant pressure (Cp), and the degrees of freedom (m) of the mole- 
cules of which it is composed ct connected together by the equations 


(1) (C,—C,)é = -0694; (2) =+—* 
mt+e 
tity depending on the a, energy of the molecule. Kundt and 


Warburg find for mercury vapour im = 1:666, from which it would 


; where e = a quan- 


follow that the atoms of mercury are smooth, rigid spheres. For O, 
N, H, CO, NO; and air, , = 1:4, which agrees with the supposi- 
tion that their molecules are surfaces of revolution, for which 
Boltzmann and Bosanquet have pointed out that m = 5, e = 0. 
Such a surface of revolution would be formed by two spheres rigidly 
united, or, as is more probably the case, bound together by forces 
which prevent the separation of their surfaces, while leaving them 
otherwise free to move. The maximum number of degrees of freedom 
of a molecule composed of smooth r:gid spheres would be 3n, but 
this value would generally be reduced by the forces acting between 
the spheres ; m + e could not be greater, but might be less than 3n + e. 
For a molecule composed of 2 atoms e = 0, but this value will probably 
increase with the complexity of the molecule. Two tables are given, 


the first showing the values of J m + e, and 3n for Hg, O, N, H, 


v 

air, and several compounds of C, H, O, and S, and N; the second 
showing the values of the same quantities for certain sequent “4 
chlorine. In the first table m + e is always less than 3n, except 

the case of Hg, when the two quantities are equal ; in the second m hye e 
is greater than 3n for more than two-thirds of the compounds given. 
This difference may be explained by supposing either that in the case of 
chlorine e is abnormally large, which would agree with the supposition 
that the atoms composing the molecule are less firmly united; or that n 
has been taken too small, i.e., the molecule of chlorine conctete of more 
than 2 atoms. In the last column of the second table are given the 
values of 3n on the supposition that Cl, should be written for Cl. 
The differences between 3n and m + e are now of the same order and 
sign as in TableI. Hydrochloric acid (m + e = 5), however, presents 
a difficulty, since the degrees of freedom of a molecule composed of 
four spheres would be greater than five, unless the spheres were 
rigidly connected, with their centres in the same straight line. Bro- 
mine, and monobromethane, the only one of its compounds which has 
been studied, show similar differences. These observations have a 
special interest in connection with V. Meyer’s researches on the 
vapour-density of chlorine. CG. M. &. 


Relations between the Pressures, Temperatures, and 
Densities of Saturated Vapours. By A. WINKELMANN (Ann. Chem. 
Phys., [2], 9, 358—393).—This paper is a continuation of a previous 
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communication, and in it the author discusses mathematically the 
formule which have been proposed for expressing the relations between 
the pressure, temperature, and density of the vapours of ether, carbon 
bisulphide, carbon chloride, acetone, and chloroform. He gives tables 
in which the observed values in many series of experiments are com- 
pared with values calculated from the formule. R. R. 


Heat of Vaporisation of Sulphuric Anhydride. By Brr- 
THELOT (Compt. rend., 90, 1510—1511).—SO,; gas + H,O + water = 
SO,H, dilute, evolves + 49:2 cals.; the hydration of solid SO, 
(80 grams) evolves + 37:4. cals., hence the vaporisation of SO, 
(80 grams) at about 18° absorbs — 11°8 cals., a number which does 
not differ greatly from that for the vaporisation of solid H,O (18 grams) 
at 0°, 12°3 cals. C. H. B. 


Solubility of Solids in Gases. By J. B. Hannay and J. Hocarra 
(Chem. News, 41, 103).—The term “gas” is applied to a fluid at any 
temperature above its critical point. Alcohol gas dissolves potassium 
iodide, &c., and no deposition of solid occurs at temperatures much 
above the critical point. _The spectrum of cobaltous chloride dissolved 
in alcohol gas at 320° is identical with that of the chloride at 15°. 
The critical point of alcohol gas is 234°6°, at a pressure of 65 atmo- 
spheres; if the gas contain dissolved potassium iodide, the critical 
point is 237° for 71:1 atmospheres pressure. 


A simple and efficient modification of Andrews’s apparatus is de- 
scribed. M. M. P. M. 


“Flashing” in Assays of Gold. By A. D. v. RiemspiyK (Chem. 
News, 41, 126).—When a mixture of: gold, copper, and silver in 
certain proportions is cupelled with lead at a temperature above the 
melting point of gold, the liquid metal on leaving the muffle cools 
below redness, and then suddenly emits a clear greenish light. 

Any means which prevents the complete fusion of the alloy of gold 
and silver, or disturbs the equilibrium of the cooling mass, prevents 
the phenomenon of “ flashing.” The phenomenon is explained by the 
author by supposing that the molten alloy is in a superfused state, and 
that as it cools a limit of temperature is reached at which it suddenly 
parts with its latent heat of fusion; this evolution of heat is attended 
with a flash of light. 

The paper contains details of the circumstances which prevent 
flashing, and also deals with the practical application of the phenomenon 
in testing gold for metals of the platinum group, some of which do, 
whilst others do not prevent flashing, and in other departments of 
gold assaying. M. M. P. M. 


Chemical Repulsion. By E. J. Mitus (Chem. News, 41, 40). 
—A glass plate is covered with barium chloride solution, and another 
plate, with a perforation at the centre, is pressed upon the first. When 
only a thin film of the solution remains between the plates, a little 
dilute sulphuric acid is introduced through the perforation. Barium 
sulphate is formed, and slowly spreads between the plates. If the upper 
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plate have two circular perforations, and if sulphuric acid be intro- 
duced at each, two circles of barium sulphate are formed, but the circles 
exercise a visible retardation on each other at their neighbouring 
edges. 

If the perforations are equidistant from the centre of a square plate 
and situated on the diagonal of the plate, the other diagonal is 
eventually traced out in a line of no chemical action. 

Various modifications of the experiment are described. The author 
concludes that ‘‘ chemical action can take place at a distance,” and 
that ‘ two or more chemical actions, identical except in position, com- 
pletely exclude one another.” M. M. P. M. 


Molecular Volumes of Solid Carbon Compounds. By H. 
Scurépver (Ber., 138, 1070—1076).—This is a continuation of the 
author’s previous papers (zbid., 12, 561, 1612; this Journal, Absts. 
(1879), 610; (1880), 21. 

Molec. wt. Sp. gr. Molec. vol. 
Carbon sesquichloride, C,Cl. 37° 2-011 117°8 
? ; ‘ 1°593 104°2 
: ‘ : 1:307 82°6 
Quinone, C,H,0O, 1318 81-9 
Anthraquinone, C,,H,O, , : oo. : to 
Phenanthraquinone, C,,H,0,. coe 


Metanitrochlorbenzene, C;H,NO.Cl _ 102°6 
Thiocarbamide, CSN,H, e 
Diethylcarbamide, C;H,.N,0 | + 
9°. 

Guanidine carbonate, C;H;2N.O3 .. pn 
Styracin, C,H,O., m. p. 40—41° ‘ 228°8 
(= 44°, Miller) | ) 1: 227°8 
Citraconic acid, C;H,O, : ; oe 
. , 79°7 
Itaconic acid, C;H,O, : ates 82-6 
Pyrotartaric acid, C;H,O, ’ 1-406 a 
Uric acid, CsH,N.Os 1 180: oe 
Cyanuric acid, H;C;N;0; + 2Aq.. 5: . ot 
Camphoric acid, Ci.H,.O,, m. p. = 1675 
177—178° 200-0 168:0 
Monobromcamphor, CwHisBrO, m.p.} 994.9 160°8 
= 76° 7 159°4 


Benzoic acid, C;H,O,............ 122°0 94°7 to 
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Molec. wt. Sp. gr. Molec. vol. 
' P . 1713 173°5 
Sodium nitroprusside, 998-02 1731 172°1 
Na,FeC,NeH.0, 1687 176°7 (Dudley) 
Mercuric cyanide, HgCy, ........ 252°0 pon - 
Silver cyanide, AgCy 1340  3°988 33°6 
Pyrocatechuic acid, C;H,O,.H,0 .. , ~ : a7 ” 
Gallic acid, C;H,0,-H,0 0+ 5. ce 
, 326 228°5 
Morphine, C,;H,,NO;.H,0 “ 930°] 
,f 1323 2396 
Codeine, C,sH.,NO3.H.0.......... “ 941°8 
Thebaine, C,.H.NOs i ae 
Laudanine, C..H.;NO, , ; ! a 
Cryptopine, C.,H.,NO; 4 "SE 2731 
Papaverine, CxHaNO, oft oo 
Narcotine, Co.H.3NO;........ its 3° . ro to 


Cases are mentioned confirming the former statement that carbon, 
hydrogen, and oxygen always occupy the space of one stere. 
T. C. 


Inorganic Chemistry. 


Density of Iodine Vapour. By L. Troost (Compt. rend., 91, 
54—56).—The iodine was volatilised in porcelain globes of 250— 
300 c.c. capacity, glazed inside and out, which were placed in a muftle 
and heated in an oil furnace, the temperatures being determined by 
means of the air thermometer previously described. Assuming that the 
coefficient of expansion of iodine vapour is the same as that of air, the 
following results were obtained :— 

Temperature ..  1235-5° 1241° 1250° 
Density 5°82 5°71 5°65 

The density was also determined at the bviling point of sulphur 
under varying pressures, assuming that iodine vapour obeys Boyle’s 
law :— 

Pressure.... 768°0mm. 67:2 486 48:57 34°52 
Density .... 8°70 8°20 7°75 7°76 7°35 


The author considers that these results indicate, not dissociation or 
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an isomeric change, but that the coefficients of expansion and com- 
pressibility of iodine vapour vary respectively with the temperature 
and pressure. C. H. B. 


Density of Iodine Vapour. By V. Meyer (Ber., 13, 1103— 
1116).—This is a reply to the remarks of Crafts and Meier (Ber., 
13, 851; this vol.), on the author’s. method (1) of determining the 
temperature, and (2) of taking vapour-densities. In regard to the 
former it is allowed that Crafts and Meier’s objections are well founded, 
for, since the measurement of the temperature of the furnace is taken 
at a time very different from that at which the actual vapour-density 
determination is made, it is impossible to ensure that the temperature 
of the furnace remains constant throughout that length of time, and 
consequently the results obtained in this way do not give the correct 
relation between the temperature and the density. The author is at 
present engaged in experiments with a view to overcome this objec- 
tion. om 

With respect to the objections as to the modus operandi in taking 
vapour-densities, it is shown by a number of ‘special experiments that 
they are entirely without foundation, and that therefore the method 
formerly described gives correct results. T. C. 


Dissociation of Iodine Vapour. By A. Naumann (Ber., 13, 
1050—1052).—On the assumption that'the molecule I, splits up into 
two atoms (I + I), the author has constructed a table showing the 
amount of dissociation which iodine undergoes as the temperature in- 
creases. For this purpose the experimental numbers of Meier and 
Crafts (ibid., 13, 851) are employed, and use is made of the formula 

- Tye (Annaler, 1867, Suppl. 5, 345), in which d = the 
normal density of the undecomposed gas, D the observed density, a 
the number of atoms into which the molecule is decomposed, and p 
the percentage amount of decomposition. Since a = 2, and d= 


=" ee 8 8°76, the above becomes p = — - — 2, 
- The table so constructed shows that the course of the dissociation of 
iodine vapour is quite in accordance with the result required by the 
mechanical theory of gases, viz., that the increments of decomposition 
corresponding to equal differences of temperature increase gradually 
from the temperature at which dissociation commences, up to that at 
which 50 per cent. of the vapour is decomposed, and then decrease in 
a similar manner up to that temperature at which dissociation is 
complete. 

Attention is drawn to the unusually large range of the temperature 
of dissociation, viz., from about 600° to about 1800°. T. C. 


Physical Constants of Hydrochloric Acid. By G. AwNspELL 
(Chem. News, 41, 75).—The gas was condensed in a Cailletet pump. 
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Coefficient 
Temperature. Density. Temperature. of compression. 

‘0°908 47:0° 0:00166 
0°873 41°6 0°00123 
0°854 33°0 0:00096 
0°835 22-9 0°000635 
0°808 15°85 0:00062 
0°748 10°5 0:00054 
0°678 57 0000397 
0°619 — 


Fractional vol. 
of gas at point Ratio of vol. 
saturated of liquefaction of liquid 
vapour at point referred condensed | to that of 
of to initial vol. liquid. 
liquefaction. under one 
atmosphere. 


Pressure 
in atmo- 
spheres. 


M. M. P. M. 


Analyses of Air. By H. Macacno (Chem. News, 41, 97).—The 
analyses are of the air of Palermo. A marked deficiency of oxygen 
is shown during the prevalence of the sirocco wind (March 20th, 19°994, 
and May 31st, 20°017 per cent. by volume). 

The mean results are as follows :— 
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February to May. 
Gram per 100 litres. 
— 
Organic Mean Rainfall 
O (volume). COs.. HNO,. NH;. matter. temperature. in mm. 


20°717 + 0:0338 =60:000 §=—0:008 =0"102 142° 173°18 


June to August. 
20'920 0:°039 traces 0:009 0°160 23°4 0°00 
M. M. P. M. 

Variations in the Composition of the Atmosphere. By P. v. 
Jotty and E. W. Mortry (Bied. Centr., 1880, 230—231).—The first- 
named author employs two methods for the estimation of atmospheric 
oxygen and nitrogen; the results of both fully correspond. First, the 
weighing of a definite volume of air in conjunction with the estima- 
tion of the sp. gr. of oxygen and nitrogen, and afterwards the direct 
eudiometric analysis of the air; the direction of the wind currents too 
must be closely observed. The end result of the observations shows 
that the oxygen of the atmosphere is subject to not inconsiderable 
variations. In the year 1877 the amount of oxygen varied from 21°01 
to 20°53 per cent. in the years 1875-76, 20°96—20°47 per cent.; in 
both years the highest figures were obtained during north, and the 
lowest during the prevalence of southerly winds, but it is not affirmed 
that these directions of the air currents are always accompanied by or 
are a cause of these phenomena. A change of wind, however, from 
one to other of these directions is generally followed by a variation of 
a half of a per cent. in the composition of the air, and a brisk rapidly 
changing wind is the best condition for obtaining well mixed air. 
Further observations are looked forward to to show that notwithstand- 
ing the richer vegetation of the tropics, the process of oxidation is 
more active there than that of reduction, whilst the reverse is taking 
place in northern regions. 

Morley, in the American Jour. Science, takes the foregoing experi- 
ments into consideration, and says that if Jolly’s results are trustworthy, 
and show, by an examination of the air of the temperate zone, such 
differences, after travelling thousands of miles and being blended with 
the air of the intermediate countries, the actual difference when esti- 
mated near the pole and the equator must be great indeed, and greater 
than there is any reason for supposing. He therefore thinks further 
research necessary. According to a theory recently propounded by 
Loomis, the sudden lowerings of temperature are not caused by the 
passage of cold currents of air from higher to lower latitudes, but 
rather by the vertical descent of masses of cold air from the upper 
regions of the atmosphere to the lower. Morley says if this be the 
case, it is easy to understand that during the lowering of the tempera- 
ture the air in the vicinity of the earth’s surface should contain less 
than the average amount of oxygen, and that a sample of air taken 
from such a descending mass is in reality a sample of the upper 
stratum of the atmosphere before mixing with the underlying strata, 
and it is also possible that if that sample was part of a mass which had 
long been in the higher regions, it might have lost some of the oxygen 
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which it contained when resting on the surface of the ocean. He also 
directs attention to the fact that Jolly’s analyses showed the following 
quantities of oxygen :—20°48—20°50, 20°49—20°46, 20°56, and that in 
Fehling’s “ Neues Handworterbuch der Chemie,” an analysis of air 
from the Bay of Bengal gives oxygen at 20°46, one from the neigh- 
bourhood of Calcutta, 20°39, and from the vicinity of Algiers, 20°41. 
So that from this it is improbable that such great differences really 
exist. J. F, 


Variations in the Carbonic Anhydride of the Atmosphere. 
By P. HassecpartH and J. Firrsocen (Bied. Centr., 1880, 161—164). 
—The experiments recorded in this paper were undertaken in conse- 
quence of the considerable differences existing between the observa- 
tions of Saussure and Boussingault on the one hand, and Schulze 
(at Rostock) on the other; they were also intended to throw light on 
the effect of local influences on such variations. 

The following is the record of experiments :— 

The average of 347 estimations made at the station of Dahme show 
a mean of 3°24 vols. of carbonic anhydride in 10,000 of air, which 
serves to confirm the assertion of Schulze that Saussure and Boussin- 
gault’s estimate of 4 to 4:15 was too high. Henneberg in estimations 
made at Weende found an average of 3°2 per cent., which is confirma- 
tory of those of the author. Both localities are about the same distance 
from the sea. 

At Rostock 1,600 estimations were made, the mean of which was 
ouly 2°92 vols. in 10,000 of atmospheric air; the difference appears to 
be caused by the situation of the place close to the sea, the water of 
which possesses such power of absorption for carbonic anhydride. At 
Dahme the figures varied monthly, and were lowest in December, 
which the authors ascribe to the cold retarding the ordinary processes 
of decay. 

The figures also show an intimate connection with the direction and 
strength of the wind, its direction having most influence. In Dahme 
the west wind always caused an increase; at Rostock there was an 
increase during xortherly winds, and a diminution during south- 
westerly. An increase in the force of the wind, no matter from what 
direction, invariably decreases the amount of carbonic anhydride, and 
after high winds or storms, it almost always increases; when this 
does not occur, it is due to maintenance of higher winds than usual or 
a change in their direction. 

Rain generally causes a depression ; a thaw causes a decrease, fog 
sometimes a small increase, sometimes a decrease. 

A course of experiments made during the summers of 1876—1877 
in Dahme on evaporation from plants shows a general decrease in 
carbonic anhydride from sunrise to mid-day, from thence to sunset a 
regular increase. All experiments show a sudden decrease shortly 
after sunrise, which is attributed to the action of the awakened and 
refreshed plants. J. F. 


Formation of Hydrogen Peroxide and Ozone by the Action of 
Moist Phosphorus on Air. By A. R. Leeps (Ber., 13, 1066—1070). 
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—The former statement (Annalen, 200, 286) that both hydrogen per- 
oxide and ozone are produced by the action of moist phosphorus on air, 
is confirmed. The dilute solution of these two bodies is not completely 
decomposed even after long standing. When the current of ozonised 
air is passed through a tube heated to different temperatures, the 
amount of water produced by the decomposition of the hydrogen per- 
oxide increases with the temperature, whilst the quantity of ozone 
regularly diminishes up to 200°, when it disappears altogether ; if 
after this point is reached, the aqueous solution of the gases is titrated 
with a slightly acid (sulphuric) instead of a neutral solution of potas- 
sium iodide, the latter undergoes slow decomposition, which is not due 
to ozone, but to the action of ordinary oxygen. T. C. 


An Experiment with Sulphur. By T. Gross (Chem. Centr., 1879, 
785).—The author doubts the elementary character of sulphur. By 
heating a mixture of sulphur (commercial milk of sulphur)* and lin- 
seed oil in an open basin, he obtained a black porous mass, which dis- 
solved in concentrated sulphuric acid, after long-continued heating, to 
form a syrupy liquid. After dilution, sulphuretted hydrogen was 
passed into this liquid, and produced a light brown precipitate, soluble 
in ammonium sulphide or in hot potash solution. When burnt in air, 
this precipitate left a black residue, which was not acted on by in- 
organic acids, was not attacked by oxygen even at a red heat, and was 
but slowly and partially changed by chlorine with formation of a sub- 
limate, which was reduced to the original black substance by the action 


of hydrogen. M. MP. Mf. 


Crystallised Calcium Oxide. By A. Levattois and S. Meunier 
(Compt. rend., 90, 1566—1568).—A crystalline mass, in some parts 
white, in others slightly coloured, found on the lining of a continuous 
lime-kiln which had been in almost uninterrupted operation at Cham- 
pigny for 28 months, consisted partly of rounded grains, partly of 
small distinct cubical crystals. These crystals, the angles of which 
were in some cases slightly modified, were opalescent and had no 
action on polarised light. When exposed to the air they slowly 
absorbed a small quantity of water and carbonic anhydride, and when 
placed in water were gradually dissolved. Dilute acids were almost 
without action in the cold, but, if slightly warmed, the crystals were 
rapidly dissolved with considerable evolution of heat, but no gas was 
given off. Analysis gave the numbers CaO, 96:9; H,0, 1°9; insoluble 
matter, 0°8 = 99°6; sp. gr., 3°32. Probably the crystalline oxides of 
the allied metals and magnesium may be formed in a similar way. 


C. H. B. 


Note.—Briigelmann (this Journal, 1878, Absts. 471 and 771) has 
obtained crystals of lime, baryta, and strontia by strongly heating the 
nitrates in covered crucibles.—C. H. B. 


Reactions between Calcium Carbonate and Ammoniacal 
Salts. By Niver (Compt. rend., 90, 1216—1218).—Calcium car- 

* No attempt seems to have been made by the author to ascertain whether the 
sulphur was pure or not. 
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bonate when boiled with solutions of ammoniacal compounds or 
nitrogenous organic bodies, causes the evolution of ammonia equally as 
well as magnesia. With solutions of ammonium salts, the evolution 
of ammonia, probably as carbonate, takes place even at ordinary 
temperatures. The ammonia naturally present in soils is probably 
mainly in the form of carbonate; that added as manure is generally 
in the form of sulphate. A calcareous soil very rich in humus, a very 
clayey soil, a sandy soil, and Fontainebleau sand, when mixed with 
water, ammonium chloride, and calcium carbonate, evolved respec- 
tively in 23 days at a mean temperature of 23°, 0°00303 gram, 0:00310 
gram, 0°01390 gram, and 0°02120 gram of ammonia. The volatilisa- 
tion of ammonia is also effected by passing a current of air, free from 
carbonic anhydride, through solutions of various ammonium salts, in 
the presence of calcium carbonate. If, however, the air be replaced 
by carbonic anhydride only, a mere trace of ammonia is given off. 
Soils rich in organic matter also contain considerable quantities of 
carbonic anhydride, which will tend, therefore, to prevent the diffusion 
of the ammonia into the atmosphere. It would appear, then, that in 
waters and in soils a double decomposition takes place between am- 
moniacal salts and calcium carbonate, tending to cause a loss of 
ammonia, which in the case of a soil will be greater the greater its 
absorbent properties, and less the greater the amount of carbonic 
anhydride in the gases in the soil. C. H. B. 


Characteristics of the Alkaline Earths and of Zinc Oxide. 
By G. Briicermann (Zeits. Anal. Chem., 1880, 283—290).—Calcium 
oxide is obtained in the amorphous condition by ignition of the hy- 
drate or carbonate, whilst from the nitrate it is obtained in cubes ; the 
sp. gr. of both forms is 3°25. 

Strontium oxide, from the oxide or carbonate, is amorphous and of 
sp. gr. 4°51, that from the nitrate crystallises in cubes, and has a 
sp. gr. of 4°75. Barium oxide prepared from the hydrate forms micro- 
scopic needles, which cannot belong to the regular system, as they 
show chromatic polarisation; the sp. gr. is 5°32; the nitrate on igni- 
tion yields microscopic cubes of sp. gr. 5°78. Magnesium oxide was 
invariably obtained amorphous, and of sp. gr. 3°42. Zine oxide from 
the carbonate or hydrate is amorphous; sp. gr. 5°47; that from the 
nitrate forms microscopic hexagonal pyramids of sp. gr. 5°78. 

A. J. G. 

Revision of the Atomic Weights and Quantivalence of 
Aluminium. By J. W. Matter (Chem. News, 41, 212—213).—In 
the determination of the atomic weight, vessels of platinum or hard 
porcelain were used where possible instead of glass. 

In the first series of experiments the aluminium oxide was deter- 
mined, which resulted from the ignition of a known weight of ammo- 
nium alum. 

In the second series a solution of aluminium bromide was precipi- 
tated by silver nitrate, and the ratio was obtained of the silver used to 
form the silver nitrate, to the aluminium bromide. 

In the third series, pure aluminium (obtained by the reduction of the 
bromide by sodium) was dissolved in a solution of pure soda, and the 
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hydrogen evolved was either measured directly or burnt to water, and 
weighed as such. 

In the following epitome of the results, A, B, C denote groups of 
experiments under each series, the experiments of each group differing 
only in the quantity of material operated on, while the different groups 
differ in the different preparation used, or in some feature of the 
method. Thus in Series I, A was made with alum, dried by exposure 
to air for two hours; B with alum dried by exposure for twenty-four 
hours. In Series II, A, B, C were made with successive portions of a 
distillate of aluminium bromide. In Series III, A was made by 
estimating the hydrogen by volume, B by weighing the water formed 
by its combustion. Only the number of experiments in each group, 
the mean results from the group, and the probable error of the mean 


are here given :— 
Series I. 


Number 
Mean 


5 3 
27-023 27-018 
+ 0:0052 + 0-0069 


3 aca 
26-990 - 
+ 0:0046 ote 


From the fact that crystallised ammonium alum gradually loses 
water on exposure to air, least confidence is reposed in Series I, B, 
most weight being attached to Series III, A, the resulting hydrogen 
occupying a large volume, and direct comparison being made with it, 
without the intervention of other atomic weights. The mean from 
the thirty experiments, all included, is Al = 27:032, with a probable 
error of + 0°0045. Excluding Series I, B, the mean of the remain- 
ing twenty-five is Al = 27-019, with a probable error of +0°0030. 

y. ka F. 


Edible Earth from Japan. By E. G. Love (Chem. News, 41, 
187—-188).—The analysis of a specimen of this earth, from Toietonai 
(Kat-Earth Valley), on the north coast of Yesso, and used by the 
Ainos as food, gave the following results :— 


, 41, 
tonal 


y the 
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Silicon oxide 
Aluminium 

Tron 

Manganese: 
Calcium 
Magnesium 
Potassium 


It is of alight grey colour, and very fine in structure. This analysis 
shows. that the earth is essentially an aluminium silicate with silicon 
anhydride, and is similar in composition to those eaten by the Javanese 
and Laplanders. This clay is eaten as soup,. being boiled with lily 
roots in a small quantity of water, and afterwards strained. 


aS 


Retrogradation of Superphosphates containing Iron and 
Aluminium. By C. F. Meyer (Zeits. Anal. Chem., 1880, 309—311). 
—The previous conclusions of the author (ibid., 1880, 145) are in- 
correct. Ferric sulphate acting on monoealcium phosphate yields 
gypsum and an acid ferric phosphate, which in its turn acting on any 


tricalcic phosphate present, forms insoluble ferric phosphate together 
with equal quantities of mono- and di-calcic phosphates. 
A. J. G. 


Atomic Weight and Characteristic Salts of Ytterbium. 
By L. F. Nizson (Compt. rend., 91, 56—59).—About 20 grams of pure 
ytterbia were isolated from 6 kilos. of the crude earths obtained from 
many kilos. of gadolinite and euxenite by the method already de- 
scribed. The oxide was dissolved in acid, the solution treated with 
hydrogen sulphide, and the ytterbium precipitated as oxalate, which 
when heated gave the oxide in a perfectly pure condition. The mean 
of seven concordant determinations of the atomic weight by convert- 
ing the oxide into the anhydrous sulphate was 173-01. 

The oxide, Yb,0;, is a white infusible powder, sp. gr. 9°175, in- 
soluble in water, easily soluble in hot dilute acids, but attacked with 
difficulty, even by strong acids, in the cold. Its solutions have a sweet 
astringent taste, are colourless, and give no absorption-spectrum. The 
salts impart no colour to the Bunsen flame, but with the electric spark 
the chloride gives a brilliant spectrum. The nitrate forms large 
crystals, which melt in their water of crystallisation at 100°, and 
decompose when heated with evolution of nitric acid and nitrous 
fumes, and formation of insoluble basic nitrates. The sulphate, 
Yb.3S0,.8H.0, forms large brilliant prisms which do not alter when 
exposed to the air, but lose their water at 100°. It dissolves slowly 
in boiling water, and is completely soluble in a saturated solution of 
potassium sulphate. The anhydrous sulphate may be heated to a 
high temperature without decomposition, but at a white heat is com- 
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pletely converted into oxide. The normal selenite is obtained as a 
voluminous amorphous precipitate by mixing solutions of sodium 
selenite and ytterbium sulphate. When treated with excess of 
selenious acid it yields an insoluble crystalline acid selenite, 
Yb.3Se0;.H.Se0;.4H,0, which loses its water at 100°. The oxalate, 
Yb,3C,0,.10H,0, is formed as a voluminous precipitate of small fine 
needles by the addition of oxalic acid to a solution of an ytterbium 
salt; this precipitate soon contracts, and assumes the form of short 
thick prisms. It loses 7H,O at 100°, and is but slightly soluble in 
water and dilute acids. 

That ytterbia is a sesquioxide is shown by the composition of the 
sulphate, analogous to and isomorphous with those of yttrium and 
didymium ; by the composition of the acid selenite, and by that of the 
oxalate and formate, analogous respectively to the corresponding salts 
of didymium and yttrium; and, lastly, by the molecular heats and 
volumes of the oxide and the anhydrous sulphate. C. H. B. 


Action of Potassium Chlorate on Ferrous Iodide. By R. H. 
Parker (Pharm. J. Trans. [3], 10, 850—851).—By mixing syrup of 
iodide of iron and potassium chlorate together, and allowing the 
mixture to stand, iodine separates out, and a red precipitate is formed, 
which appears to be ferric oxide with 1 mol. of water, Fe,O;H,0. 
The reaction is accelerated by heating the mixture, and also by adding 
excess of potassium chlorate. During the gradual precipitation in 
the cold the iron remaining in solution exists in the ferrous state, but 
when the action is complete the whole of the iron is precipitated. 
The reaction may be expressed 2F el, + KC1O; + H.O = Fe,0;.H,O + 
2I, + KCl; it is not quite certain what amount of potassium chloride 
is formed, but the question is being investigated. L. T. O’S. 


Composition and Analysis of Weldon Mud. By H. Luncz 
(Chem. News, 41, 129 and 141).—This paper is mainly devoted to a 
criticism of a communication by Post in the Berichte (12,1454). The 
author details experiments which prove that the results obtained by 
acting on the “mud” with ferrous sulphate, and titrating residual 
iron by permanganate, are identical with those obtained by Bunsen’s 
iodometric method. 

For estimating total manganese he gives the preference to Weldon’s 
original method of boiling with bleaching powder, with subsequent 
titration of the precipitate by iron and permanganate; he shows that 
the “mud” may be boiled directly with bleaching powder without 
previous solution in acid. 

His experiments also confirm Weldon’s view of the composition of 
the “‘mud,” so far as the existence of a “‘ base”’ is concerned. 

M. M. P. M. 

Atomic Weight of Antimony. By J. P. Cooxn (Chem. News, 41, 
201—203).—In a previous paper (Proc. Am. Ac. Art. Sci., 2, 11) 
reasons were given for preferring antimonious bromide as the body 
for determining the atomic weight of antimony from, and 15 results 
were given, with the mean value 120°00 varying between 119-4 and 
120°4, These previous results were obtained from the gravimetric 
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determination by silver in presence of tartaric acid, of the bromine in 
antimonious bromide, purified by fractional distillation and crystal- 
lisation from carbon bisulphide. An apparatus was also described for 
subliming antimonious iodide. This has been applied to the subli- 
mation of the bromide with excellent results. 

The process now adopted is a volumetric one. If the atomic weight 
of antimony were 122-00 it would require 1:79 grams of pure silver 
to 2:0 grams of the bromide; if it were 120°00 it would require 
1:80 grams of silver to the same amount of bromide. 

Varying weights (2—4 grams) of the bromide prepared by subli- 
mation were taken, and slightly less than the corresponding amounts 
of pure silver were dissolved in nitric acid, evaporated to dryness, 
and added to the tartaric acid solutions of the bromide. The excess 
of silver required being run in from a burette, and measured with the 
usual precautions. No indicator was used. 

Five results obtained by this method are: given, with the mean 
value 120°01, and varying from 119-98 to 120°02. The atomic weights 
of silver and bromine being taken as 108 and 80 respectively. 

To check the work in two of the determinations the silver bromide 
was collected, washed, and weighed, first after drying at 150° C., and 
secondly after incipient fusion. The loss was one-tenth and two- 
tenths of a milligram at the second weighing in the two cases. 

These two determinations give the amount of bromine present from 
the silver bromide found, and the corresponding values of Sb were 
120°00 and 120-01. y. & &. 


Volatilising Point of Metallic Arsenic. By G. M. Conezcny 
(Chem. News, 41, 189).—On heating together metallic arsenic (in an 
atmosphere of hydrogen), argentic chloride, argentic phosphate, and 
zine iodide, gradually until the arsenic had yielded a distinct sublimate, 
it was found that the zinc iodide, m. p. 446° (Carnelley), had com- 
pletely melted, and the argentic chloride, m. p. 457° (Carnelley) had 
agglomerated, and was on the point of melting. From this 449—450° 
is considered to be the volatilising point, although different authors 
give temperatures varying from 180° to a dull red heat. ?" 

Preparation of Potassium-bismuth Iodide. By J. C. Turesu 
(Pharm. J. Trans. [3], 10, 641).—A solution of potassium bismuth 
iodide may be readily prepared by mixing 1°5 parts potassium iodide 
and 8 parts liq. bismuthi (B. P.) with 1°5 parts hydrochloric acid. 
This solution forms a very delicate reagent for the alkaloids, producing 
an orange-red precipitate. 1 part of strychnine in 500,000 parts of 
water and 1 part of morphine in 20,000 parts of water, may be 
detected by this means. L. T. O'S. 


Reduction of Gold Chloride by Hydrogen in presence of 
Platinum. By D. Tommasi (Chem. News, 41, 116).—Gold chloride is 
not reduced to metallic gold by the action of hydrogen alone, nor by 
the action of platinum alone; but it is reduced by hydrogen in pre- 
sence of platinum. The author thinks that hydrogen being absorhed 
by the platinum disengages heat, and that this disengagement of heat 


706 ABSTRACTS OF CHEMICAL PAPERS. 


determines a reaction between the hydrogen and gold chloride. One 
of the results (not, as supposed by Phipson, the cause) of this action is 
the production of an electric current. M. M. P. M. 


Action of Sulphuric Acid on Platinum. By Scuevrer-Kestner 
(Compt. rend., 91, 59—62).—The action of chamber vitriol on the 
platinum retorts used in the process of concentration is due to the 
presence of a very minute trace of oxides of nitrogen, which gives 
scarcely any reaction with ferrous sulphate, but may be detected by 
means of the blue colour formed by diphenylamine. The solvent 
action is greater the greater the concentration of the acid. The oxides 
of nitrogen exist in the oil of vitriol in presence of selenium and sul- 
phurous anhydride, and are apparently ina state of stable combination, 
since they are not expelled during the process of concentration, whereas 
all the sulphurous anhydride is given off. A very minute trace of 
nitrogen oxides, which appear to act as intermediate agents in the 
oxidation of the platinum at the expense of the oxygen of the sulphuric 
acid, is consequently sufficient to cause continuous solution of the 
platinum so long as the oil of vitriol remains in contact with it. If, 
however, the oil of vitriol be previously boiled with a little ammonium 
sulphate, all the oxides of nitrogen are destroyed, and the action on 
the platinum is prevented. Perfectly pure sulphuric acid does not 
attack platinum even when heated with it in closed tubes at the 
boiling point of sulphur. C. H. B. 


Compound Platinates and a New Platino-potassium Salt. 
By L. Pirxin (Chem. News, 41, 118).—If platinic chloride and 
potassium bromide solutions containing these salts in the proportion of 
PtCl, to 2K Br are boiled together for some time, the salt 2K Br.PtC], 
is formed ; but if a considerable excess of potassium bromide is used, 
even in presence of hydrochloric acid, or if the salt 2KCI.PtCl, is 
boiled with potassium bromide solution, the double bromide 2K Br.PtBr, 
is produced. M. M. P. M. 


Action of Acids on Alloys of Rhodium with Lead and Zinc. 
By H. Desray (Compt. rend., 90, 1195—1199).—When 1 part of 
rhodium is fused with 2—3 parts of lead in a carbon crucible the two 
metals combine, with evolution of light and heat, to form a crystalline 
alloy having the colour of bismuth. Dilute nitric acid removes the 
excess of lead, and leaves a residue composed partly of small, 
brilliant crystals of a definite alloy, Pb.Rh., insoluble in aqua regia, 
and partly of a blackish powder lighter than the alloy, from which 
it may be separated by levigation. The quantity of this powder 
formed is greater, the larger the quantity of lead in the original 
alloy. When the amount of lead exceeds 85 per cent. it constitutes 
the whole of th» residue, in the form of blackish friable needles, with- 
out metallic lustre. Examined under the microscope the surfaces of 
the crystals are found to be rough, and corroded by the acid in which 
they have been formed. The alloy dissolves readily in aqua regia, and 
also in hot concentrated sulphuric acid with evolution of much sul- 
phurous anhydride. On heating it, asmall quantity of water is at first 
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given off, but at about 400° the substance decomposes with deflagration, 
evolving nitrogen and oxides of nitrogen, and leaving a residue of 
partially oxidised lead and rhodium. The composition of the substance 
varies with the amount of rhodium in the original alloy, and the 
duration of the action of the acid. Analyses gave Rh 63—66, 
Pb 15—20, hygroscopic moisture 2—3, O + N 15—17 per cent. The 
oxygen and nitrogen are in the proportion necessary to form nitric 
acid. It cannot be regarded as a basic nitrate of rhodium and lead, 
since the amount of oxygen is too small, and, moreover, potassium 
hydrate is without action on it; it is unlikely that it is analogous to 
nitrated organic compounds. 

The residues left when alloys of zinc with iridium, ruthenium, and 
rhodium respectively are treated with concentrated hydrochloric acid, 
have no metallic lustre, and are readily soluble in aqua regia. When 
heated to about 400° they deflagrate violently without any appreciable 
evolution of gas, and the products of the deflagratioa have a metallic 
appearance, and are almost insoluble in aqua regia. It would appear 
that these alloys can exist in two isomeric modifications, one of higher 
energy than, and readily convertible into, the other. Nitric acid dis- 
solves these residues with difficulty, but a considerable quantity of the 
acid combines with the residue, owing probably to capillary affinity. 
The resulting compounds, which can also be obtained by the direct 
action of nitric acid on the origina] alloys, explode at about 400°, 
evolving nitrogen and oxides of nitrogen, and leaving a residue of 
partially oxidised metals. The lead-rhodium compound has probably 
a similar constitution. C. H. B. 


Mineralogical Chemistry. 


Analyses of Two New Amalgams and a Specimen of Native 
Gold. By W. Fuiicur (Phil. Maa. [5], 9, 146—147).—A specimen of 
“native silver” from Kongsberg had the composition Ag 75-900, 
Hg 23-065, insol. 0-490 = 99°455, corresponding almost exactly with 
the formula Ag,Hg. The amalgam from Moschelladsberg has the 
composition AgHg;. Another specimen from the same locality had 
the composition Ag 92°454, Hg 7:195, Fe,0; 0°033, CaO 0°055, 
AgCl 0:088, insol. 1:°328=101-:153, corresponding to Ag,.Hg (Ag 92°84, 
Hg 7:16). Both amalgams appear to be definite compounds. Silver, 
even when fused at a bright red heat, retains mercury with great 
tenacity. 

A sample of washed native gold, in laminated grains and scales, 
from Punta Arenas, in the Straits of Magellan, had the composition 
Au 91°760, Ag 7°466, Cu 0°248, Fe,O,; 1°224 = 100°698. “n't 


Artificial Formation of the Diamond. By J.B. Hannay (Chem. 
News, 41, 106, and Proc. Roy. Soc., 204, 1880).—According to the 
author the alkali-metals decompose the hydrocarbons present in 
paraffin spirit at high temperatures and pressures with separation of 
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carbon. When nitrogenous compounds were present a portion of the 
carbon was occasionally observed to separate in the form of diamond. 
Very strong tubes must be employed; the processes present great 
difficulties. 

The best results were obtained with a mixture of 90 per cent. recti- 
fied bone-oil, 10 per cent. paraffin spirit, sufficient to three-fourths 
fill an iron ‘tube 20” x 4” x 4” bore, and 4 grams of lithium. 

The tube was kept at red heat for 14 hours. The author is of 
opinion that the diamond was produced in his experiments from the 
decomposition of a nitrogen compound, and not directly from the 
hydrocarbons. M. M. P. M. 


Condition in which Sulphur exists in Coal. By W. Wattace 
(Chem. News, 41, 201).—It has been assumed that sulphur exists in 
coal chiefly, if not entirely, as iron bisulphide. Crace-Calvert has 
asserted that in some cases it is partly present as sulphates. The 
author shows that in some coals the sulphur chiefly exists as an 
organic compound. The following table shows the relative quantities 
of total sulphur and that existing as pyrites, assuming all the iron 
found in the ash to have been present as bisulphide :— 


Total sulphur Sulphur as bisulphide 


per cent. per cent. 
Ell coal (Lanarkshire).,.... 0°91 O-1L 
Main coal i eaieune 0°60 0°42 
Splint ‘Torre 0°46 0°14 
Pyotshan mee 0°68 0°17 
Soft coal from Fife ........ 0°93 0°49 


The estimations of sulphur were made by Pattinson’s method, and 
also by fusion with sodium carbonate and potassium nitrate. The 
Ell coal was found by Crace-Calvert’s method to be free from sulphates, 
the others were not tested. F. L. T. 


Existence of Zinc in all Primary Rocks, and in Sea Waters 
of all Ages. By L. Dievtarart (Compt. rend., 90, 1573—1576).— 
Zinc is found in all rocks of the primary formation. In the greater 
number of the 714 specimens examined it could be detected in 
50 grams, and in all cases in 100 grams of the rock. It could also be 
detected in 50 grams of each of 155 specimens of non-fossiliferous, 
lustrous palsozoic schists, and in the same quantity of 579 specimens 
from the lower fossiliferous deposits (silurian, devonian, carboniferous, 
and permian). In the case of sulphuretted schists, especially if contain- 
ing coal, zinc could almost always be detected in 5 grams of the rock. 
It was likewise found in 50 c.c. of the last mother-liquors of the 
French salt-marshes. Taking into account only the quantity remain- 
ing in solution in these mother-liquors the waters of the Mediterranean 
contain at least 0°002 gram zinc per cubic meter. The muds of salt 
marshes, of old estuaries, and of estuaries still communicating with 
the sea, contain the same metal in such quantity that it can be readily 
detected in 50 grams. It can also be detected in 50 grams, indeed 
frequently in a much smaller quantity, of saline deposits, which the 


MINERALOGICAL CHEMISTRY. 709 


author considers to be of estuarine origin, and the specimens of 
which, 128 in number, were mainly taken from the upper trias, and 
in a similar quantity of dolomitic rocks. 

Blende is found in primary rocks, but especially at the point of 
contact of these with sedimentary deposits; the carbonate usually 
occurs in the latter. The deposits of Belgium and of Vieille-Montagne 
are in the carboniferous formation, those of Silesia are in the trias. 
Now zinc is readily detected in carboniferous schists and in saline 
deposits of the triassic period. Probably the zinc-compounds have 
been extracted from the primary rocks by the action of sea-water, then 
concentrated in estuarine deposits, afterwards redissolved by other 
water, and transported in a more or less pure condition to the places 
where they are now found. If the water contained no dissolved 
oxygen the zinc would be deposited as sulphide, if it were freely 
exposed to the air, as carbonate. 

The author has, up to the present time, proved the existence in the 
primary rocks of lithium, strontium, barium, zinc, manganese, and 
copper, and has shown that these metals are concentrated in muddy 
deposits, which are always sulphuretted. When water containing dis- 
solved oxygen or carbonic anhydride acts on the deposits, these sub- 
stances undergo a series of changes terminating in the formation of 
the most stable compound, which will be different in different cases: 
for strontium, and especially barium, the sulphate; for manganese, 
the dioxide; for lead, the sulphide; for zinc and copper, the sulphide 
or carbonate, according to the quantity of air dissolved. These trans- 
formations will not all take place with the same rapidity, consequently 
the different minerals will be separated, and deposited at different 
points of the water’s course. But the barium tends only to form the 
sulphate. The formation of this compound will therefore be gradual 
and continuous; it will be deposited at all points in the course of the 
water, consequently in company with all the various minerals, and also 
filling the gaps between the different metaliiferous deposits, as we 
actually find it in lodes. It follows that all minerals having a barytic 
gangue have been formed from the primary rocks by one series of 
changes : hence they contain traces of rare metals, such as thallium, 
indium, and gallium, which also exist in those rocks. According to 
this view new metals should be sought for, not in mineral deposits 
having a barytic gangue, but in such rocks as the cupriferous schists 
of Mansfeld, Russia, and Bolivia, which have undergone but little 
modification. C. H. B. 


Presence of Iron in the Dust Showers of Sicily and Italy. 
By Taccuint (Compt. rend., 90, 1568—1569).—The dust showers 
which from time to time have fallen in Sicily and Italy contain 
spherical grains of meteoric iron; similar grains are found in the sand 
of the Sahara. In all probability the sand rains of Italy and Sicily 
are purely terrestrial phenomena, the sand being transported from the 
desert by cyclones. C. H. B. 


Formation of Sulphuretted Mineral Waters. By E. Piancuup 
(Chem. News, 41, 236).—Under the microscope the long delicate 
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threads usually supposed to be sulphur, found clinging to the stones 
in the neighbourhood of sulphur-springs, were found by the author to 
be composed of holiow cylindrical tubes matted together. Most of 
these tubes were filled with spores, which, when liberated, moved about 
with arapid motion, finally came to rest, and developed hair-like pro- 
cesses similar to those from which they had been discharged. 

The author filled three flasks with a solution of calcium sulphate ; 
into one he put dead organic matter, into the other two hair-weeds 
from a sulphur-spring ; one of the latter was boiled to destroy any life 
in it. All three flasks were then sealed hermetically, and left at 
rest under similar conditions; on opening it was found that only 
the flask containing the living hair-weeds gave off sulphuretted 
hydrogen. At the end of six months, however, the flask containing 
the dead organic matter had a faint smell of sulphuretted hydrogen, 
and hair-weeds were found in it on examination. Hence the author 
concludes the hair-weeds are the cause and not the effect of sul- 
phuretted mineral waters. ¥. &. F. 


Organic Chemistry. 


Transformation of Amylene and Valerylene into Cymene 
and Hydrocarbons of the Benzene Series. By G. BoucHarpat 
(Compt. rend., 90, 1560—1563).—Pure amylene prepared from amylic 
alcohol by the action of zinc chloride, was converted into the dibro- 
mide, from which valerylene was obtained in the usual way, all the 
intermediate products being carefully purified. The valerylene 
(bh. p. 45—50°) was converted into polymerides by heating at 250°. 
That portion of the product boiling between 170—190°, consisting 
mainly of divalerylene, was dissolved in twice its volume of carbon 
bisulphide, and bromine, also dissolved in carbon. bisulphide, was 
added in the proportion of two equivalents to one of CH. After ex- 
pulsion of the carbon bisulphide the bromides obtained were decom- 
posed, partly by heat, and finally by an alcoholic solution of potash. 
The purified product of this series of reactions, boiling at 170—190°, was 
treated with sulphuric acid in order to destroy C,Hi.-hydrocarbons, 
which had escaped the action of the bromine. On distilling the 
portions not attacked by the sulphuric acid a hydrocarbon was 
obtained, which had all the physical properties of cymene. This 
liquid was treated with fuming sulphuric acid, neutralised with 
baryta, and, after separation of the barium sulphate, evaporated to 
dryness. The crystalline residue thus obtained consisted of barium 
cymenesulphonate, and a salt corresponding in composition to barium 
mesitylenesulphonate, but anhydrous. Substances derived from 
benzene have thus been obtained from amylic alcohol by successive 
removals of hydrogen. The author attempted to convert diamylene 
into cymene by the successive action of bromine and potash, but, like 
M. Tougolessoff, was unsuccessful. C. H. B 
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Etherification of the Haloid Acids. By A. Vituiers (Compt. 
rend., 91, 62—64).—According to Berthelot the solutions of the 
haloid acids may be regarded as solutions of the lower in the higher 
hydrates. As the temperature rises these hydrates are dissociated, the 
rate of dissociation being probably influenced by the presence of the 
alcohol. As a consequence the degree of dilution necessary to prevent 
etherification is increased, and the limit of etherification is also 
raised. 

In those cases where no water is present at the commencement of 
the reaction, the limit ef etherification, which is lower than for the 
organic acids, cannot be due to the water produced, for its amount is 
not sufficient to produce the observed effect. Probably the haloid 
acids form with the alcohol compounds analogous to the hydrates, or 
to the crystalline compounds of the same acids with dulcite. The 
existence of such compounds is indicated, according to Berthelot, by 
the heat evolved when a haloid acid is dissolved in alcohol, even under 
conditions such that no etherification takes place. The etherification 


is the result of equilibrium between the hydrates and the alcoholates. 
C. H. B. 


Etherification of Hydriodic and Hydrochloric Acids. By A. 
Vittiers (Compt. rend., 1563—1566).—Hydriodic acid acts more 
rapidly on alcohol than hydrobromic acid, and the percentage etherifi- 
cation is higher, the imits being— 


Ordinary temp. At 44°. At 100°. 
HI + 2C.H,@......  71°4 — 94°2 p. ec. 
HI + 10C.H,O .... 714 69-9 855, 


In the case of hydrobromic acid the limits are, at 44°, 59°5°; and at 
100°, 80-0 per cent. of the acid used. With a certain degree of dilu- 
tion of the alcohol, which increases with rise of temperature, and is 
greater for hydriodic than hydrobromic acid, all action ceases. 
Hydrochloric acid is much slower in its action than the other haloid 
acids or the organic acids, and the limits of etherification are much 
lower. The rapidity of the action, however, increases rapidly with 
rise of temperature, as does also the degree of dilution at which the 
action ceases. At ordinary temperatures the degree of dilution neces- 


sary to prevent etherification corresponds to HCl + 2H,0. 
C. H. B. 


Compounds of Alcohols with Baryta and Lime, and the 
Products of their Decomposition. By A. Destrem (Compt. rend., 
90, 1213—1215).—When an alcohol is heated with caustic baryta or 
lime in closed vessels at 150—175°, the two bodies combine. The 
compound of ethyl alcohol with baryta decomposes at about 300°, 
giving almost equal volumes of hydrogen and ethylene, together, in 
all probability, with other products which, however, have not yet been 
isolated. The corresponding compound of amyl alcohol yields hydro- 
gen and amylene. As a rule, the compound of the primary alcohols 
with baryta, when decomposed by heat, yield almost equal volumes of 
hydrogen and a hydrocarbon of C,H, series corresponding with the 
particular alcohol. The lime compounds when similarly decomposed, 
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yield hydrogen and a liquid lighter than water, having an aromatic 
odour, but no volatile hydrocarbon is given off. 

When glycerol is made into a paste with caustic baryta or quick 
lime, and heated at about 50°, the mixture at first liquefies, then con- 
tracts, and solidifies with considerable development of heat; finally it 
swells up, forming a granular powder. The compound thus obtained 
decomposes on heating into water, hydrogen, carbonic anhydride, 
and a liquid lighter than water, boiling between 75° and 210°. 
This liquid unites with sodium, forming a gelatinous compound ; it 
also combines with baryta and with bromine. When distilled with 
phosphorus iodide it forms an iodide, which, when treated with silver 
acetate, yields an ethereal acetate. It is probably an unsaturated alco- 
hol. Analysis of the fraction boiling between 160—170° gave numbers 
agreeing fairly well with the formula CjH»O. The liquid is probably 
a mixture of homologues of the formula C,H.,0, formed in accordance 
with the equations :— 


C;H,0; = C.H,O + CO, + 2H, 

2C;H,0; — C,H,O + 2CO, + 3H, + H.O 

3C;H;O; = C;H,,0 + 3CO, + 4H, s+ 2H.O 

nCzHO3 = CanHy,O + nCO. + (2n + 2)H + n — 1H,0.. 
C. H. B. 


a-Nitrosopropionic Acid. By H. Gurxnecut (Ber.,13, 1116— 
1119).—It has been previously shown (ibid., 12, 2290), that nitroso- 
methylethy!lketone, Me.CH(NO).CO.Me, gives on reduction the base, 
—s (m. p. = 88°, b. p. = 189°; the melting point was 


N 

given as 80° in the paper referred to, which on treatment with 
bromine-water gives a brom-derivative crystallising in brilliant orange- 
red plates, which lose the whole of their bromine on exposure to the 
air. The free base is not acted on by nitrous acid, nascent hydrogen, 
acetic anhydride, or ethyl iodide. 

Several derivatives of Meyer and Zublin’s (ibid., 11, 692) «-nitroso- 
propionic acid have been prepared, including the silver salt— 


_  CHMe(NO).COOAg, 
the potassium sait, CHMe(NO).COOK + H,0, the barium salt, 
[CHMe(NO).COO].Ba, 


and the copper salt, containing water of crystallisation, which it loses 
at 110°, and then has the composition [CHMe(NO).COO}]..Cn. In 
solutions of nitrosopropionic acid ferric chloride produces a brown-red, 
and cobalt nitrate a brown coloration. Nitrosopropionic acid, on 
reduction with tin and hydrochloric acid, gives alanine, and on oxida- 
tion with potassium permanganate in alkaline solution, ethylnitrolic 
acid. T. C. 


Constitution of the Reduction-product of Succinie Chloride. 
By A. Sayrzerr (Ber., 13, 1061—1062).—The reduction-product of 
succinic chloride is not an aldehyde as previously stated, but the anhy- 
dride of normal hydroxybutyric acid, and belongs to Fittig’ s series of 
so-called lactones. T. C. 
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Amidolactic Acids. By E. Ertenmeyer (Ber., 13, 1077—1079). 
—The amidolactic acid obtained by the action of ammonia on §-chloro- 
lactic acid is identical with the amido-acid of Melikoff (ibid., 12, 
2228), whilst Cramer’s (J. pr. Chem., 96, 94) serine is isomeric with 
amidohydroxypropionic acid. 7 @ 


Action of Phosphorus Pentachloride and of Zinc-Dust on 
Succinimide. By A. Bernrusen (Ber., 13, 1047—1050).—With the 
object of preparing piperidine, Cleo cae. by the reduction 

2° 2 


of the imide of pyrotartaric acid, CH.< Git’ GN, the author has 
made a preliminary investigation with the corresponding succinimide. 
A dark green liquid is obtained by the action of phosphorus penta- 
chloride on succinimide at a temperature not exceeding 50—55° ; 
this liquid is separable by means of light petroleum into a crystalline 
body and an oil. The former consists of flat prisms (m. p. 145—148° 
with partial decomposition) ; on distillation hydrochloric acid is 
evolved, but a portion appears to pass over undecomposed. It con- 
tains chlorine precipitable by silver nitrate; on heating with soda 
ammoniacal fumes are evolved, whilst on boiling with water and mer- 
curic oxide, a microscopic crystalline precipitate is obtained, but no 
succinimide mercuric chloride. A base substance, not pyrroline, is pro- 
duced on heating with amorphous phosphorus and hydriodic acid. 
Pyrroline is obtained when succinimide is distilled with zinc-dust in a 


current of hydrogen, confirming C. A. Bell’s results (Ber., 13, 877). 
T. C 


Derivatives of the Toluidines. By J. Cosack (Ber.,13, 1088— 
1092).—Orthotolylcarbamide, Cs,HiN:O, is obtained by the action of 
potassium cyanate on orthotoluidine hydrochloride. It is easily soluble 
in ether and alcohol, moderately soluble in hot, but insoluble in cold 
water. It crystallises from alcohol in small plates (m. p. 185°). 

Metatolylcarbamide, CsH,N.O, obtained like the ortho-compound, 
crystallises from hot water in plates, and from alcohol in a mixture of 
plates and needles (m. p. 142°). 

Metaditolylearbamide, CO(NHC,H,)2, is prepared by heating moist 
metatolylurethane, or by heating toluidine with monotolylcarbamide 
at 150—160°. It is insoluble in water, but moderately soluble in hot 
alcohol, from which it crystallises in long needles (m. p. 217°). 

Metatolylurethane, OEt.CO.NH.C;H,, is obtained by the action of 
ethylchlorocarbonate on metatoluidine. It is an oil which does not 
solidify at — 47°. It is easily soluble in ether and alcohol. When 
distilled in the moist condition it gives ditolylurea, alcohol, and car- 
bonic acid. The ortho-compound has been previously described (Ber., 
~y 1479), whilst the para-derivative was obtained by Hofmann (ibid., 

, 653). 

Orthotolylglycocine, CsH,,NO2, was prepared by heating orthotolui- 
dine chloracetate with water and toluidine. Its formation was not 
accompanied by that of any dye-stuff as stated by Staats (Ber., 13, 
137), nor did it form lance-shaped crystals, but leaflets (m. p. 143°). 
Its copper salt, (Cy,HioNO,).Cu.2H,0, crystallises in very small needles. 
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The metatolylglycocine could not be obtained by the reaction corre- 
sponding to the alone. 

Paraditolylamine has been already obtained by Girard (Annalen, 
140, 346), and also by Gerber (Ber., 6, 446). The author has pre- 
pared the meta- but not the ortho-compound by similar reactions. 

Metaditolylamine, NH(C;H,)., is a thick bright yellow oil (b. p. = 
319—320°), which on exposure to the air assumes a deep brown colour. 
It is easily soluble in ether and alcohol, but only sparingly so in acids, 
and is volatile with steam. 

Nitroso-paraditolylamine, N(C,H;),NO, was obtained on adding 
potassium nitrite in slight excess to a hydrochloric acid solution of 
paraditolylamine. It crystallises in yellow needles (m. p. 103°). 

Acetometaditelylamine, NAc(C;H;)2, prepared by the method of 
Liebermann and Hérmann (Annalen, 196, 319), is a thick oil, which 
distils at 324° without decomposition under a pressure of 300 mm., 
and the distillate, which is the pure compound, solidifies to a mass 
consisting of colourless tables (m. p. 43°). It is easily soluble in alco- 
hol and ether, from which, however, it separates again in the liquid 
state. T. C. 


Tropeines. By A. Lapensure. (Ber., 13, 1081—1088).—This is a 
continuation of the author’s previous paper (Ber., 13, 106). 

Hydroaybenzoyltropeine, C,\;H,NO;, is obtained by. evaporating equal 
parts of tropine hydrochloride and hydroxybenzoic acid with not too 
dilute hydrochloric acid. It consists of thin leaflets (m. p. 226°), 


which are very sparingly soluble in water, rather more soluble in 
alcoho} and ether, and easily soluble in acids and alkalis. The hydro- 
chloride, CisHigNOs,HCl, crystallises in needles, which are easily 
soluble in water and in alcohol. The szwlphate, 


(C,;HyNO,)2.H,S0,.4H,0, 


was also prepared, and the platinochloride, (CisHsNO;.HC1).PtCl,, 
forms orange plates, which are soluble in hot water, but insoluble in 
aleohol. The picrate, auro-chloride, and periodide are also described, 
as well as the results obtained on the addition of various reagents to a 
solution of the hydrochloride. 

Parahydroxybenzoyltropeine, obtained like the hydroxybenzoyl-com- 
pound, crystallises in colourless rhombic plates (m. p. 227°), which 
are easily soluble in alcohol, but only sparingly soluble in water, and 
contain 2 mols. H,O, which they lose at 110°. The free base is solu- 
ble in acids and in soda, but insoluble in ammonia. The nitrate, 
C,;H,.NO;.HNO;, the platinochloride, (C;;HigNO 3.HCl),PtCl,, which 
crystallises from hot water in orange-coloured leaflets, and the picrate, 
C,;H,,.NO3.C.H;N;0;, were also prepared, and the behaviour of the 
base towards various reagents described. 

Orthohydroxybenzoyltropeine has been previously described. Its 
hydrochloride crystallises in plates or prisms which are not easily solu- 
ble in water, whilst the awrochloride crystallises from hot water in 
golden leaflets. 

Benzoyltropeine, CysHigNO,, is obtained like the preceding com- 
pounds, except that a little benzoic acid is added from time to time. 
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It crystallises in silky plates (m. p. 58°), containing 2 mols. H,0. 
Dried over sulphuric acid it falls to powder and loses $ mol. H,O, and 
the melting point is then 37°. It is a strong base, which dissolves 
easily in acids. The nitrate, C,;sH,)NO2.HNOs, the picrate, 


C,;H,.N O2.C,H;N30;, 
and the platinochloride, (C\sHigNO2.HCl),PtCl,.2H,0, are described, as 


are also the reactions with various reagents. 

Phthalyltropeine, C.sH3.N,0,, is very difficult to obtain, and only the 
platinochloride, Cu4H3,.N.0,.2HC1.PtCl,, which crystallised in needles, 
was prepared. 

Atropyltropeine or anhydrotropeine, Cy;H.,NO,, is prepared like the 
previous compound from atropic acid, tropine, and hydrochloric acid. 
It could be obtained only in the form of an oil. 

The aurochloride, Cy,H.NO2.HCl.AuC);, crystallises in small needles. 

Cinnamyltropeine, CyjH,,NO., was obtained from cinnamy]l, tropine, 
and hydrochloric acid ; it forms small leaflets (m. p. 70°), which are 
easily soluble in alcohol and chloroform, but only sparingly soluble in 
water; it is a strong poison, but has at most'only a slight mydriatic 
action. The hydrochloride, platinochloride, and aurochloride are de- 
scribed, and also the reactions with several reagents. 

Oxytoluyltropeine or Homotropeine, C,,.H2,;NO;.—This base, previously 
described, has not yet been obtained in the solid state. The hydrobromide, 
hydrochloride, and the sulphate have been prepared. As a mydriati- 
cum (?) it is about as energetic as atropine, but its effects are developed 
much more rapidly ; it is less poisonous than atropine. 


New Azo-Colours. By J. H. Sressines (Chem. News, 41, 117). 
—The compounds described are :— 

Azobenzene-trinitro-hydroaybenzene, CeH;.N : N.CsH(NO,);.0H, crys- 
tallises in brown prismatic needles, with metallic lustre, from an alco- 
holic solution of picric acid, mixed with an aqueous solution of 1 mol. 
of diazo-benzene nitrate. The crystals explode at 70°. They are 
insoluble in cold, and sparingly soluble, with partial decomposition, in 
boiling water. 

Azobenzene-pyrogallol, CsH;.N : N.C;H,(OH);, obtained by the action 
of diazo-henzene nitrate in aqueous solution or an alkaline solu- 
tion of pyrogallol. The substance crystallises from glacial acetic acid 
and nitro-benzene in dark red-brown needles. Alcoholic solutions dye 
silk and wool gold colour. 

Azobenzene-hydroxycarboxyl-benzene, CgH;.N :N.C,H;(OH).COOH, 
an orange dye, obtained by the action of diazo-benzene nitrate on an 
alkaline solution of salicylic acid. 

Azobenzene-diamido-toluene nitrate, CgsH;.N : N.CsH.(NH:)2.CHs, an 
orange dye, obtained by acting on an aqueous solution of diazo- 
benzene nitrate with a-dinitro-toluene (m. p. = 99°), filtering after 
an hour, dissolving in water and decomposing by ammonia. 

Diamido-azonaphthalene hydrochloride, 


C,.H;.N : N.C,oH;(NH;)2.HCl, 


a brown dye, obtained by the action of an aqueous solution of diazo-naph- 
thalene hydrochloride on an alcoholic solution of diamido-naphthalene. 


University of Mdichigan 
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Azobenzene-cresol-sulphuric acid, C;H;.N : NCsH.Me(HSO;).OH, forms 
brown needles with metallic lustre: obtained by decomposing with 
hydrochloric acid the product of the action of diazo-benzene nitrate on 
an alkaline solution of cresol sulphonic acid. M. M. P. M. 


Saliretone. By P. Gracosa (J. pr. Ohem., 21, 221—227).—A new 
crystalline substance was obtained by heating saligenol and mannitol at 
100° ; it did not appear to bea compound of saligeninol with mannitol, 
but rather a new condensation-product of saligeninol itself. To this 
body the author assigns the name saliretone. It was obtained in still 
larger quantities on substituting for the mannitol its equivalent weight 
in glycerol, and it was likewise obtained by heating saligeninol with 
methylol with a reversed condenser on the water-bath. The most 
efficient method for preparing this new body is to heat equal weights 
of saligenin and dry glycerol in sealed tubes (on heating in open vessels 
no saliretone, or but mere traces are obtained) for eight hours in boil- 
ing water; the saligeninol melts, and the whole mass is converted to a 
yellowish, homogeneous fluid. On adding water, a yellowish resinous 
mass separates, partly soluble in water on boiling, from which the 
saliretone crystallises out on cooling in rhombic plates and needles. 

The product weighs only 2°5 per cent. of the weight of the saligenol 
employed, the greater portion remaining unchanged. The saliretone 
can be further purified by recrystallisation from hot water, or still 
more readily by solution in very dilute cold potash solution, and pre- 
cipitation by hydrochloric acid. Purified saliretone, C,,H,,03, melts 
at 121°5°. 

Saliretone gives no blue with ferric chloride; its dry crystals, how- 
ever, like salicin and its derivatives, give a fine red colour with con- 
centrated sulphuric acid. The fixed alkalis dissolve it easily, but it is 
reprecipitated in needles on addition of acids. Difficultly soluble in 
ammonia, and precipitated on dilution. After being melted, saliretone 
no longer crystallises; heated above 140°, it suddenly evolves gas, a 
distinct smell of salicylic aldehyde is observed, and a resinous body is 
left. Resinous bodies were also obtained by prolonged boiling with 
water, or by the action of chlorine or bromine. 

Saliretone was heated at 135—140°, until the weight was constant, 
the product extracted by ether evaporated, and the residue dissolved 
in dilute potash. The resinous precipitate thrown down by hydro- 
chloric acid, washed, and dried at 140°, gave numbers agreeing, 
though not absolutely, with Piria’s saliretin, C;H,O (Ann. Chim. Phys. 
[2], 69, 318; and [3], 14, 268). e. i &. 


Formation of Hippuric and Benzoic Acids in the Animal 
Organism during Fever. By T. Weyt and B. v. Anrep (Ber., 13, 
1092—1093).—The normal urine of rabbits fed with milk and oats, 
contains hippuric acid, and mostly also free benzoic acid ; during fever 
the quantity of free benzoic acid increases, whilst that of the hippuric 
acid diminishes; this does not depend solely on the deficiency of 
glycocoll. The absolute quantity of benzoic acid present during fever 
is not greater than in the normal condition, but the form in which it 
occurs is different. 
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The normal urine of a dog fed with fatty and albuminous food 
always contains hippuric acid, and mostly also small quantities of free 
benzoic acid. During fever the hippuric acid diminishes. In a 
healthy dog the greater part of the benzoic acid is converted into hip- 
puric acid, whereas during fever the benzoic acid occurs in the free 
state to a greater extent than under normal conditions. = G& 


Two New Dye-stuffs. By L. Vievon and J. B. Boasson (Ber., 13, 
1060—1061).—A claim to priority of discovery of Biebrich scarlet 
over Miller (ibid., 542) and Nietzki (cbid., 13, 800). The authors 
have also obtained an additional series of dye-stuffs, one of which has 
been isolated in the pure state, and is prepared by the action of diazo- 
amidoazobenzene on @-naphtholsulphonic acid. It imparts to wool a 
more beautiful and solid colour than cochineal, the shade being more 
violet the higher the temperature at which the naphtholsulphonic acid 
has been prepared. This dye-stuff was introduced into the trade some 
months ago, under the name of Ponceau R.R. z. ©. 


Camphor Chlorides. By F. V. Sprrzzr (Ber., 13, 1046—1047). 
—The nature of the products obtained by the action of phosphorus 
pentachloride on camphor depends on the amount of phosphorus penta- 
chloride employed, and on the temperature (Ber., 11, 1818; this Journal, 
Abstr., 1879, 168). If the mixture is kept cool, the only product of 
the reaction is camphor dichloride; CyHj.Cl, (m. p. = 155°). The 
author is unable to confirm Piaundler’s statement, that an isomeric 
camphor chloride of lower melting point (70°) is obtained by the action 
of 1 mol. camphor on 2 mols. of phosphorus pentachloride, or that 
the chloride, CyH,;Cl (m. p. 60°) is obtained by heating equal mole- 
cules of the same reagents together: for he finds that Pfaundler’s 
compounds are only mixtures, and that the chief product in every case 
is the dichloride (m. p. 155°). When the reaction was carried out 
with the application of heat, a body containing less chlorine than 
CyoH,Cl, was obtained, but the monochloride, C,H,;Cl, could not be 
isolated. =. @ 


Resins contained in Jalap. By A. F. Srevenson (Pharm. J. 
Trans. [3], 10, 644—645).—Resin of jalap consists of a mixture of 
convolvulin and jalapin. They may be separated by mixing the finely 
powdered resin with pure sand, and extracting first with ether, which 
dissolves the jalapin, and then with absolute alcohol, which dissolves 
the convolvulin. 

Jalapin, C3,H¢0;,, obtained from the ethereal extract is a soft resin, 
soluble in ether, light petroleum, carbon bisulphide, oil of turpentine, 
chloroform, and hydrochloric acid. 

Convolvulin, C3,Hs00,6, is obtained as a hard resin, odourless and 
tasteless, and insoluble in ether, light petroleum, carbon bisulphide, 
benzene, oil of turpentine; it is soluble in chloroform, water, and 
hydrochloric acid. 

Sulphuric acid dissolves jalapin with a maroon colour, and convol- 
vulin with a bright red. Both resins are soluble in potash and in 
ammonia. 

VOL. XXXVIII. 3 e 
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Potassium chromate, permanganate, nitrate, or chlorate gives with 
jalapin an odour of rancid butter, and a brown colour; with convol- 
vulin the same odour and an olive-green colour. Manganese dioxide 
gives with jalapin a dark-green colour, and with convolvulin a rose- 
pink colour. L. T. O'S. 


Thapsia Garganica. By C. Biancuet (Pharm. J. Trans. [3], 10, 
889—890).—The bark of the root of the Thapsia garganica contains, 
according to Martin, a rubefacient resin, tannin, starch, extractive 
lime, ligneous matter, and “ thapsic acid;” the latter the author believes 
to be hydrochloric acid. The bark loses about 80 per cent. of its 
weight on drying, and whilst, when fresh, it yields 2 per cent. of 
resin, when it has been dried and kept for one year it yields only 
5°55 per cent., this is due to the oxidation of the resin. The results 
of analysis are :— 

Dried bark. Fresh bark. 

80°70 

4°41 

Gum and colouring matters iz 1°47 
Resins ‘ 2°15 
Matter soluble in alcohol and water .... : 2°42 
Elements not estimated ' 7°32 
Inorganic constituents 1°55 


100°03 100°02 


These results do not agree with those of Beslier (Traité de Pharmacie, 
2, 192), who obtained from the fresh root 2 per cent. of resin, and 
from the dried root 15 per cent., while Nielli obtained 4°5 per cent. of 
resin from the fresh root, and only 5 per cent. from the dried. 

The resin is soluble in alcohol (90°), ether, and carbon bisulphide ; 
it is of a brown colour. When treated with boiling water it softens ; 
it has an acid reaction. 

The best method of extracting the resin from the bark is to treat it 
with hot water, dry, and cut it, and treat with boiling alcohol (90°) 
several times; the extracts are evaporated, the residue treated with 
cold alcohol (90°), and the solution after filtration, is evaporated 
to the consistency of honey. The residue has an aromatic odour, 
imparted to it by an essential oil, which is soluble in alcohol and 
ether, to which it imparts a blue colour; it is separated from its ethereal 
solution by shaking with water. The resin is very valuable as an 
irritant. 

A resin is also obtained from “cleka,” or “false thapsia,”’ of a 
yellowish-brown colour, soluble in alcohol (90°), ether, and carbon 
bisulphide ; it possesses no rubefacient properties. L. T. O'S. 


Nigella Sativa. By H. G. Greenisn (Pharm. J. Trans. [3], 10, 
909—913, and 1018—1016).—The examination of the seeds of the 
Nigella sativa was undertaken to determine the relation between 
their chemical constituents and those of the other members of the 
subdivision Hellebore on the one hand, and of the Pseonize on the other. 
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Previous examinations have been made by H. Reinsch (Jahrb. f. 
Pharm., 4, 384), and Fliickiger (ibid. [3], 2, 161). 

A dark brown solid fat is extracted from the seeds by light petro- 
leum, and a yellow volatile oil is obtained by distillation with water. 
The oil gives a red coloration when boiled with water, and a violet- 
red on addition of an alkali. The aqueous extract of the seeds is of a 
brown colour, and contains a mucilage, which is insoluble in alcohol, but 
soluble in hydrochloric acid. Alcohol extracts from the aqueous solu- 
tion (1) a brown substance, soluble in alkalis, probably a decompo- 
sition-product of some tannin, and belonging to the class of phloba- 
phenes; (2) a pale yellow substance, soluble in benzene, ether, and 
chloroform; and (3) an amorphous brown substance, giving an odour 
of orcinol when boiled with hydrochloric acid. Water also extracts 
from the seeds a sugar, a yellowish-brown amorphous mass, containing 
phosphoric, hydrochloric, and sulphuric acid, and an albuminous 
body. 

The alcoholic extract of the seeds consists of two portions, an oil 
containing a small quantity of white resin, and an amorphous mass, 
the alcoholic solution of which, on fractional precipitation with water, 
gave an oil coloured green by chlorophyll, a light-coloured precipitate, 
and an amorphous powder, insoluble in water, benzene, carbon bisul- 
phide, and light petroleum; it is soluble in alkalis, and sparingly 
soluble in chloroform; from alcohol it crystallises in grey, microscopic 
prisms, melting at 205°. A few drops of the alcoholic solution added 
to water produce a considerable frothing on shaking; the alcoholic 
solution gives with ferric chloride a yellowish-green coloration. Sul- 
phuric acid gives a reddish coloration, changing to yellow rose-red, 
and finally violet-red. Sulphuric acid and sugar give a violet-blue 
colour. The author calls the substance melanthin, its formula being 
CoH;,0; When boiled with hydrochloric acid melanthin is decom- 
posed into a sugar, and a substance sparingly soluble in water, melan- 
thigenin, C,4H.3;0,. It forms microscopic crystals, and gives colour 
reactions similar to melanthin. 

Melanthin may be distinguished from saponin and digitonin by its 
being sparingly soluble in water, and easily soluble in alcohol; the 
aqueous solution of digitonin, when boiled with dilute acid, also gives a 
red coloration. 

From parillin and parigenin melanthin may be recognised by being 
more sparingly soluble in water, by its property of frothing, its reac- 
tion with sulphuric acid, and by its rapid decomposition when boiled 

_with dilute acid. 

Helleborein is more soluble in water than melanthin, and its decom- 
position product, helleboretin, dissolves in alcohol with a red colour, 
and gives a brown coloration with sulphuric acid. Melanthin may be 
distinguished from helleborin by being less soluble in chloroform, and 
by the facility with which it is decomposed by dilute acids. 

Caustic soda extracts from the seeds a black powder consisting of 
an impure albuminoid ; the extract does not contain any alkaloid. 

The solid fats contained in the seeds consist of myristic and stearic 
acid. 

A quantitative analysis of the seeds is given. L. T. O'S. 

Sez 
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:-Emetine. By Popwyszorzxy (Pharm. J. Trans. [3], 10, 642—643). 
—Ipecacuanha is extracted with ether and light petroleum to remove 
the oil, fat, and colouring matter. The latter forms a purple-red com- 
pound with alkalis. From the barium compound an acid is obtained, 
crystallising from chloroform in straw-coloured needles, and called 
erythrocepalein. 

The residue left on extraction with ether is dried and treated two or 
three times with alcohol (85°); the extract is evaporated to a syrup, 
and a concentrated solution of ferric chloride added in quantity suffi- 
cient to combine with all the tannin. To the solution excess of dry 
sodium carbonate is added, until a chocolate colour is produced, and 
the mass is extracted two or three times with hot light petroleum, 
until all the emetine is dissolved. On cooling the concentrated solution, 
emetine separates out as a white precipitate. It is precipitated from 
more dilute solutions by blowing air through them ; a more expeditious 
method for separating the alkaloid is to treat the powder with suffi- 
cient hydrochloric acid to make a paste, add ferric chloride and 
sodium carbonate, leave the mixture at rest, and exhaust it with ether. 
The ethereal solution is shaken with water containing a small quantity 
of an acid, which dissolves the alkaloid; and the aqueous solution is 
treated with excess of soda, and boiled with petroleum spirit, from 
which the alkaloid is separated as before, and dried over sulphuric acid. 

Emetine (m. p. 62—65°) is soluble’ in ether, chloroform, ethyl 
acetate, methyl, ethyl, and amyl alcohol, carbon bisulphide, oil of 
turpentine, essential oils, fatty oils, fats, and oleic acid. It is very 
sparingly soluble in water; it has a bitter and somewhat astringent 
taste, and is coloured yellow by exposure to sunlight. If a concentrated 
solution of emetine in light petroleum is evaporated very slowly on 
filter-paper, it forms acicular crystals round the edge; its reaction is 
strongly alkaline. Its salts are all soluble in water except the tannate, 
an amorphous white powder. 

When treated with concentrated sulphuric acid, emetine gives oxalic 
acid; heated at 150° with dilute sulphuric acid under pressure, it was 
converted into a blackish-brown substance. 

A drop of sodium phosphomolybdate in sulphuric acid, brought into 
contact with a particle of emetine, colours it brown, and on adding a 
drop of concentrated hydrochloric acid, the colour is changed to indigo- 
blue. L. T. O'S. 


Preservation of Solutions of Palmelline. By T. L. Pareson 
(Chem. News, 41, 216).—It is found that ether, which has no solvent 
action on palmelline and does not affect its composition nor coagulate 
it, may be used with success to preserve the liquid for an indefinite 
period. It has been found that salicylic acid partially destroys its 
optical properties. a ey’ Be 


Taraxacum Root. By J. B. Barnes (Pharm. J. Trans. [3], 10, 
849).—Experiment proves that the alcoholic extract of taraxacum 
root is superior to the extract of the pharmacopeia. It is entirely 
free from albumin and inulin, and on evaporation to dryness leaves a 
bright yellow hygroscopic powder with an intensely bitter taste and 
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soluble in water. Cold water does. not. extract the bitter principle 
from the root. By extracting the dried root with alcohol, and distilling 
the solution, an oil is obtained, soluble in ether. On evaporating the 
ethereal solution, a tasteless green oil is obtained. L. T. O'S. 


Yerba Mausa. By J. U. Luorp (Pharm. J. Trans. [3], 10, 666 
—667).—This plant, the Anemopsis Californica, when bruised, exhales 
a pungent, disagreeable odour. Its taste, which is derived from a 
volatile oil, is aromatic and peppery. The oil is.extracted by distilling 
the roots with water. 

The essential oil is heavier than water, of a yellow colour, highly 
refractive, and is soluble in alcohol, ether, carbon bisulphide, and chlo- 
roform. When treated with sulphuric acid, it gives a dark red liquid, 
soluble in alcohol and chloroform with a red colour, insoluble in ether. 
When gently agitated with aqua regia it first gives a blue coloration, 
and is afterwards decomposed, yielding a brown resinous mass, 
Treated with hydrochloric acid in the.same manner it gives a deep 
blue colour, which on standing changes to violet, purple, and finally 
brown. By exhausting the root with alcohol, and evaporating the 
extract, an oil and a gummy substance are obtained. 

The oil is heavier than water; its odour and taste are the same as 
those of the root. It is soluble in ether, alcohol, chloroform, and car- 
bon bisulphide; from the last solution a red flocculent precipitate 
separates out, the supernatant liquid having a light colour similar to 
the essential oil. The precipitate is astringent and deliquescent. 

The gummy substance purified from the oil by washing with carbon 
bisulphide is a brown granular substance (m. p. 125—15v° F.) having 
an astringent and peppery taste; it is soluble in dilute alcohol and in 
glycerol. By treating the dried gum with water, a flocculent residue 
is obtained, soluble in glycerol and in alcohol, insoluble in chloroform, 
ether, and carbon bisulphide; it gives a black precipitate with ferrous 
sulphate. The filtrate from the residue is colourless, astringent, gives 
a black precipitate with ferrous sulphate, and with Fehling’s solution 
a heavy red precipitate. When the residue insoluble in water is tritu- 
rated with ether and chloroform, a portion dissolves leaving an 
astringent deliquescent substance, which appears to be the same as the 
substance which separates from the solution of the oil in carbon bi- 
sulphide. 

The residue from the alcoholic extract when treated with water and 
acidulated water, yields astringent solution giving reactions with 
Fehling’s solution. 

All attempts to extract any wax or resin have failed. 


L. T. O'S. 


Tayuya. By D. Paropi (Pharm. J. Trans. [3], 10, 667—-668).— 
Tayuya (Trianosperma ficifolia) a plant of the family of the Cucurbi- 
tacese, gave on analysis the following results :— 
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Organic acids, woody fibre 
Silica 


Tron and alumina 
Potash and soda 


Trianospermin, a crystalline body, is obtained from the root by 
treating the alcoholic extract with water, which precipitates the resin. 
To the solution lead acetate is added, and the filtrate freed from excess 
of lead by sulphuretted hydrogen, is again filtered and evaporated, 
whereupon potash and soda salts crystallise out. Alcohol is added to 
the mother-liquor to separate the gum, and the sugar by addition of 
ether. The solution is evaporated to dryness, the residue dissolved in 
water, and the solution precipitated with tannin. The precipitate is 
mixed with magnesia, dried and exhausted with alcohol. On evapo- 
rating the extract to the consistency of syrup, and shaking it with 
ether, the trianospermin is dissolved, and crystallises out on leaving 
the solution at rest. The solution separated from the ether contains 


trianospermin and a bitter substance; the former crystallises on addi- 
tion of alcohol. 

Trianospermina forms colourless and odourless needles, having a 
pungent taste and alkaline reaction, and soluble in water, alcohol, and 
ether. It volatilises when heated, and gives precipitates with lead 
acetate and platinum tetrachloride. L. T. O'S. 


Cholecamphoric Acid and its Relation to Cholanic Acid. 
By P. Larscurnorr (Ber,, 13, 1052—1060}.—Cholecamphoric acid 
obtained by the oxidation of cholic acid (Ber., 12, 1627), has in 
aqueous solution a specific rotatory power of [a]p= + 56° 10’, the 
amount of which is not influenced by the degree of concentration; in 
glacial acetic acid [%]p = 57° 50’. A table is given showing the solu- 
bility of the acid in water and in alcohol of various strengths. 

Cholecamphoric acid when treated with sulphuric or hydrochloric 
acid, loses water and gives the cholanic acid obtained by. Tappeiner 
(Annalen, 194, 216) from cholic acid thus :— 


2C0,.H,.0,4 a CoH.O0¢ + 2H.0. 


This change is, however, accomplished more easily by means of 
etherification either by the action of a current of hydrochloric acid 

s on the alcoholic solution of cholecamphoric acid, or by the action 
of ethyl iodide on the lead sait in presence of alcohol. In both cases 
the products are the same, viz., ethyl cholanate, tetrethylcholanic acid, 
and free cholanic acid. 

Ethyl cholanate, C,H2;EtO,, is a substance resembling wax in appear- 
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ance (m. p. 50—60°). It is odourless when cold, but when warmed 
smells like burning sealing wax. 

Tetrethylcholanic acid, CyHs.Et,O., crystallises on slow evaporation 
in long needles (m. p. 130—131°), which are easily soluble in alcohol 
or ether, but insoluble in water. Its salts are precipitated from 
aqueous solution by means of common salt in the form of bulky 
gelatinous precipitates. They are also precipitated by ammonia, and 
excepting those of potassium and sodium, are only sparingly soluble in 
water. The acid on saponification gives cholanicacid. In addition to 
Tappeiner’s description of this acid (loc. cit.), which is in most respects 
confirmed, the author makes the following remarks:—The impure 
acid is easily soluble in ether, whereas the pure compound is only 
sparingly soluble, although more so than cholecamphoric acid. The 
barium salt separates from the boiling solution in the crystalline 
and not in the amorphous state, and contains not 7 but 10 mols. H.0. 
Cholanic acid when heated with nitric acid of sp. gr. 1:37 takes up the 
elements of water, and forms cholecamphorie acid, this transformation 
taking place even more easily than the inverse reaction referred to 
above. The choloidanic acid obtained by Tappeiner (loc. cit.) by the 
action of nitric acid on cholanic acid, is nothing more than impure 
cholecamphoric acid, and this is the sole product. This explains why 
cholic acid when treated with nitric acid gives cholecamphoric acid, 
whereas on oxidation with potassium permanganate it gives only 
cholanic acid. The author considers that the formule of cholanic and 
cholecamphoric acids are CyH yO; and ©C,H,,O, respectively, and not 
the double of these. T. C 


Globulin-substances in Potatoes. By P. Zétier (Ber., 13, 
1064—1065).—Potato filaments contain a globulin-substance very 
similar to myosin. Potato juice also contains albuminous substances 
belonging to the class of globulins. These bodies are soluble in a 
dilute solution of salt, but insoluble in a strong solution or in pure 
water. This to a certain extent explains the influence of salt on the 
growth of the plant, for if salt be added to the soil, the aerial portion 
of the plant is richer in nitrogen, and grows more rapidly, but at the 
expense of the subterraneous portion. T. 


Products of Action of Hydrochloric Acid on Albuminoids. 
By J. Horpaczewski (Chem. Centr., 1879, 778—781, and 792—797). 
The various nitrogenous substances were digested, usually for 2—3 
days, in flasks fitted with inverted condensers, with hydrochloric acid 
(generally 1: 1) and stannous chloride. 

Horn yielded aspartic and glutamic acids, leucine, tyrosine, ammo- 
nia, and sulphuretted hydrogen. 

Human hair yielded the same products, but only about 0°1 per cent. 
of aspartic acid. 

Gelatin yielded glutamic acid, leucine, glycocine, ammonia, and sul- 
phuretted hydrogen. 

Hard skin of oxen and horses yielded the same products as gelatin 
with traces of tyrosin. M. M. P. 
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Feeding Experiments on Swine. By E. v. Wotrr and others 
(Bied. Centr., 1880, 183—191).—These experiments were made with a 
view of comparing the effects of food chiefly containing vegetable 
albumin with that containing similar quantities of animal albuminoids. 
The subjects of the experiments were pigs, a certain number of which 
were fed on boiled mashed potatoes, together with split peas; another 
lot on flesh-meal and starchy food, alittle linseed oil being added to the 
food of the former Jot in order to equalise the fat contained in the flesh- 
meal. The chemical constituents of each class of food were as equally 
balanced as possible. In the beginning, the amount of flesh-meal was 
about one-half, increasing to three-fourths the total food, and finally 
two of the animals were fed altogether upon it. 

The observations were somewhat interfered with by the death of 
two of the animals, and the necessity of substituting others for them. 
The duration of the experiments was in both cases 182 days. During 
this period the swine which received the flesh-meal gained on an 
average per day per head 496 grams, whilst those fed on peas, &c., in- 
creased 466 grams; the amount of food actually digested to produce 
100 kilos. of live weight was in the first case 519 kilos., and in the 
second 346 kilos., not a large difference, and which would be found 
smaller if account were taken of several days.on which those fed on 
peas were not in good feeding order, which accident did not occur to 
those on flesh-meal. In fact, the difference in that case is so slight, 
that the authors consider the chief value of the flesh-meal consists in 
its being an agreeable addition to more bulky fodder, enabling the 
animals to get the same nourishment in less bulk, and that when fed 
upon it, their appetite is more regular. The price of flesh-meal is an 
important factor in the question for the practical farmer. (Compare 
this vol., p. 415.) J. F. 


Assimilation in Sheep of Various Ages. By H. Weiske and others 
(Bied. Centr., 1880, 268—280).—-The chief object was to ascertain the 
difference in the assimilation with increasing age of the various mineral 
constituents of fodder. For this purpose two lambs of about four 
months old were fed on meadow hay and split peas until they were 
two years old. The results of the assimilation of the mineral as well 
as of the organic constituents are given in an extensive series of tables, 
from which it appears that lambs assimilate during the first year a toler- 
ably constant amount of chlorine and soda, but a gradually increasing 
amount of lime, magnesia, and phosphoric acid, whilst potash appears 
to be assimilated in proportion to the growth of the wool. Of these the 
potash, phosphoric acid, and the lime are the most requisite constituents. 

At the age of two years a very small amount of mineral substances 
is apparently required, of which the alkalis still predominate. The 
absorption of phosphoric acid and lime has now almost ceased, whence 
it may be assumed that at two years the bones are fully developed. 
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Absorption of Lime Salts. By L. Pert (Bied. Centr., 1880, 
308).—The amount of lime secreted in the urine of a dog weighing 22 
kilos., to which 7°10 grams of calcium chloride had been given daily 
with the food, was increased from 0°135 gram to 0°325 gram per day 
and the chlorine by 6°14 grams. These results were confirmed by 
another series of experiments in which the greater part of the lime 
introduced as calcium chloride was found in the feces, but the whole 
of the chlorine in the urine. The calcium chloride had probably been 
decomposed by the alkaline secretion of the bowels into ‘sodium chloride 
and ‘calcium carbonate. A. J. C. 


Effect of Feeding-Cakes on Milk Production. By G. I. 
HrnGeretpd (Bied. Centr., 1880, 233).—The author carried out his 
experiments at the Royal Veterinary School in Holland upon five 
cows, which for a while received 1 kilo. of maize cake in addition 
to their ordinary fodder, and in the second period the same quantity 
of linseed cake. There was no difference in the quantity of milk; the 
mean of six analyses showed the following variations in composition 
percentages :— 

Water. Dry sub. Fat. Milk-sugar. Albumin. 
Maize .... 86°35 13°65 4°40 4:13 512 
Linseed.... 89°915 14085 4°56 4-01 5°515 


Both kinds of food produced milk of excellent quality, but the 
author states that the milk, butter, and cheese, after the feeding 
on maize, were of a more agreeable flavour than after the other 
fodder; the same should hold true of the flesh of maize-fed sheep. 

J. F. 

Activity of Bees. By E. Ertenmeyer and Pianra-Reicuenau (Bied. 
Centr., 1880, 191—193).—This paper is a sequel to former reports on a 
similar subject (see this vol., 415), being further experiments made to 
ascertain whether the wax secreted by bees is derived from the sugar 
and other hydrocarbons which are found in the nectar of the flowers, or 
from such nitrogenous matters.as exist im the pollen. A healthy swarm 
was bought in February, well cared and fed, and at the beginning of 
the experiments was in a very healthy condition. A determined 
number of the bees were carefully weighed, and ‘with the queen trans- 
ferred to the experimental hive, which was furnished with all appli- 
ances requisite for carrying out the experiments. The food was 
weighed in tared capsules ; before the weighing-of the swarm 50 of the 
bees were killed with chloroform vapour, and used for fat and nitro- 
gen determinations. Each experiment lasted four days and four 
nights, and for a whole day the animals were confined to the hive. 

The bees were first fed with a solution of sugar-candy, and a remark- 
able yield of wax was the result. The suggestion was made that the 
albumin in their bodies contributed to it, but both the nitrogen and 
the fat were the same before and after the experiment. A second trial 
was made by feeding the bees on honey, but the quantity of wax pro- 
duced was less. Further observations, extended over longer periods, 
were made with a view to see what effect temperature would 
have on the production of wax. The first, made during favourable 
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weather on sugar-candy solution mixed with 1 per cent. of wheat flour, 
gave very good results ; the second, carried on simultaneously on honey 
and wheat flour, gave good, but still inferior results; the third, with 
the same food as the first, but in less favourable weather, gave a much 
inferior yield; in another experiment the small proportion of 0°22 per 
cent. dry gelatin was added to the sugar solution with unsatisfactory 
results, whilst a much larger proportion of gelatin, 1} per cent., added 
to honey produced a very large amount. When, however, the quan- 
tity of gelatin was increased to 5 per cent., and when a mixture of 20 
parts peptone and 20 parts honey was employed, the bees refused their 
food altogether, and most of them died. A mixture was made of 1:18 
parts glutinous peptone, 100 parts sugar, and 60 parts rose-water ; it 
was all eaten, but neither honey nor wax produced ; the bodies of the 
bees were distended, their honey-bags full, but their stomachs empty. 
A mixture of 342 grams sugar-syrup and 28 grams egg-albumin was 
also quickly consumed, but no honey or wax obtained ; a similar mix- 
ture of egg-yolk (24 to 414 sugar syrup) produced a small proportion 
of wax only. As general results the authors believe that the food of 
bees should not be highly nitrogenous, and that beeswax is formed from 
non-nitrogenous substances, especially sugar. 

Erlenmeyer is further of opinion that the fatty portions of the 
bees’ bodies are formed solely from hydrocarbons, the albuminoids 
only playing the part of nourishment to the active ergans, keeping 
them in working order and supplying waste. J. F. 


Extractives from Muscles. By B. Demanr (Chem. Centr., 1879, 
790).—The amount of creatine (and creatinine) increases rapidly in 
the muscles of pigeons kept without food. Xanthine and hypoxanthine 
decrease regularly in the muscles of healthy pigeons, but increase 


during long-continued inanition. Lactic acid decreases during inani- 
tion. M. M. P. M. 


Chemistry of Vegetable: Physiology and Agriculture. 


Influence of the Galvanic Current on Bacteria. By F. Coun 
and B. MenpetsHon (Bied. Centr., 1880, 226—227).—The authors 
carried out their experiments to verify the assertion of Schiel, that the 
galvanic current prevented the development of bacteria. 

The results were that a feeble current from one pair of elements had 
no perceptible effect ; a current from two elements rendered the solu- 
tion inactive at the positive pole; a current from five continued for 24 
hours completely sterilised tlhe whole solution, and deprived it of its 
power to infect another solution. The solution at the positive pole was 
tirst affected, with the stronger current the liquid became acid at the 
positive and alkaline at the negative pole. The induction current had 
no perceptible effect on the bacteria. J. F. 


Effect of Putrefactive Changes: on Bacteria. By Wernicn 
(Bied. Centr., 1880, 224—226).—In all solutions containing bacteria 
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a time arrives when they cease to propagate, and after a longer time 
they lose their power to induce further life in fresh nutritive solutions. 
This admitted fact leads to the belief that the putrefaction induced by 
bacteria produces substances which are poisons to these organisms. 

Experiments were made on meat-extracts of various ages with phenol, 
skatole, indole, and other putrefaction-products, all of which were 
found to exercise an injurious effect on bacteria; moreover substances 
most disposed to putrefaction were easily preserved from it by means 
of any of them in fresh solutions which were purposely impregnated. 
The addition of trifling quantities of these matters promptly caused 
inactivity of the bacteria, and the author considers he has fully proved 
the truth of Baumann and Nencki’s propositions on the subject. 

The experiments in question lead to the solution of a highly inter- 
esting problem in pathology. The author says that the same or similar 
operations are carried out in the progress of septic diseases; the sup- 
position that the organisms which are the cause of infectious diseases 
give rise to products which eventually cause their own distinction 
is the only way in which the progress of these diseases can be pro- 
perly comprehended. Many sicknesses, such as smallpox, measles, 
scarlet and relapsing fevers, which are now generally ascribed to the 
presence of bacteria, progress so peculiarly and take such a regular 
course that one is forced to believe that, with the cause of the malady, 
its own distinctive poison is produced in the same manner as in the 
experiments here noted. J. F. 


Bacteria in the Atmosphere. By Mirter (Bied. Centr., 1880, 
227—228).—The author reports the results of numerous experiments 
on the germs of bacteria contained in the air, and draws the following 
conclusions therefrom :— 

That the air contains numerous fertile germs, which can be gathered 
by the experimentalist and systematically propagated and classified ; 
that not only does the air contain the fertile germs of well-known 
species, such as micrococci and bacilli, but of other peculiar species 
which are not classified ; but that on the other hand the germs of the 
bacteria of ferments, the Bacterium termo, the ferment of putrefaction, 
spirilli, &c., have not been recognised. Air drawn through soil has 
sometimes shown the presence of bacteria germs; but on the other 
hand the air from the rooms of a erowded hospital for spotted typhus 
fever was found to be quite free, probably in consequence of excellent 
ventilation and disinfection. Air taken from above a sink was rich 
in fruitful germs. J. F. 


Atmospheric Bacteria. By P. Micuet (Compt. rend., 91, 64— 
67).—The number of bacteria present in the air is very small in 
winter, increases in spring, is still higher in summer and autumn, and 
decreases rapidly during hoar frosts; during dry periods the number 
of bacteria is high, that of mould-spores is low; in wet periods, the 
number of bacteria is very low, that of mould-spores is high. The 
author has endeavoured to determine the number of bacteria in a given 
volume of air, but with no definite results. On certain days during 
the winter 200 litres of air produced no change in solutions very liable to 
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alteration; in some cases air taken from quiet rooms was without 
effect in quantities less than 30 litres; in the case of air taken near 
sewers 1 litre was sufficient. Comparing the amount of bacteria in 
the air with the prevalence of zymotic diseases, the author concludes 
that an increase in the amount of bacteria is apparently followed, 
after an interval of eight days, by an increase of contagious and epi- 
demic diseases, but the evidence is not sufficient to definitely settle the 
question. Other experiments lead to the conclusion that the vapour 
of water rising from the soil, from rivers, or from masses in full putre- 
faction, is free from germs; that the gases evolved from decaying 
substances, and the air passed over putrid meats are free from germs, 
provided that the putrefying substance is as moist as soil taken 0°3 m. 
from the surface. The author has inoculated many living animals 
with bacteria of various kinds, but without any physiological effects. 
C. H. B. 
A Digestive Ferment of the Juice of the Fig-tree. By 
Bovucuut (Compt. rend., 91, 67—63).—The milky juice which is found 
in small quantity in the common fig-tree, was collected in Provence 
in the month of April. 5 grams of the partially coagulated substance, 
consisting of a syrupy liquid, and a white, sticky, resinous, elastic, 
aromatic coagulum were mixed with 60 grams distilled water, 10 
grams of moist fibrin added, and the mixture kept at a temperature of 
50°. In less than 24 hours the fibrin was completely digested, leaving 
a small quantity of white, homogeneous residue. A further quantity 
of 10 grams, then 12, then 15, in all 90 grams of fibrin were added in 
the course of a month. Each suecessive quantity was completely 
digested in 24 hours, and each left a white residue, the composition of 
which has not been determined. The liquid showed no signs of fer- 
mentation or putrefaction. C. H. B. 


Chemical Changes in Nitrogenous Substances during Fer- 
mentation. By M. Drsrick and others ( Bied. Centr., 1880, 217— 
222).—This is an endeavour to estimate quantitatively the amount of 
yeast formed during fermentation by examination of the mash before 
and the filtrate at the end of the process. The authors proceed from 
the standpoint that the mash is a solution of nutritive material, from 
which the yeast-cells in their growth abstract the matter necessary for 
their development, and that consequently the difference in the amount 
of this material found at two examinations is an exact measure of the 
yeast produced, the chemical composition of the yeast itself remain- 
ing constant. The sugar contained in the mash cannot be taken as a 
standard, as it splits up into alcohol and carbonic anhydride, and these 
do not remain in the yeast. It is otherwise, however, with albumin- 
ous matters, of which the yeast shows a percentage of 60 per cent. in 
the dry substance, these can be taken as an exact measure of the yeast 
production. 

The difficulty of directly estimating albuminous bodies leads the 
authors to measure them by means of one of their constituents, nitro- 
gen, and they find the process exceedingly accurate: for example, in 
one experiment they found for 100 parts of nitrogen, which was con- 
tained in the sweet mash, undissolved in the ground malt 46°2 parts, 
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dissolved in the filtrate 53°8, total 100 parts; and after fermentation 
undissolved in the grains and yeast 64°8, dissolved in the filtrate 35-2, 
total 109 parts, showing that 18°6 parts of nitrogen had passed from the 
soluble to the insoluble state. A series of experiments was made with 
like results, and the authors formulate the following rule. The abso- 
lute quantity of yeast produced in a mash is independent of the 
dissolved sugar, but depends directly on the amouut of soluble nitro- 
genous matter. The authors discuss the supposition that a combination 
of the alcohol with the acid might lead to production of albuminoids, 
but dismiss it as untenable, having found that a quantity of about 1-2 per 
cent. lactic acid caused very little separation of those substances. 

To settle the question they took 100 c.c. of clear filtered sweet mash, 
and mixed it with 15 c.c. of 90 per cent. alcohol, so that the mixture 
contained about 12 per cent. of alcohol. Many hours’ observation 
failed to show any results which would tend to lessen the value of the 
proposed mode of estimation. Another important point in regard to 
fermentation which the authors propose to decide is the period at 
which the yeast cells are formed, and they believe that in this matter 
also the estimation of the soluble nitrogenous matter is a valuable 
indicator, as shown by the following experiment: the mash was of 
potatoes with 4 per cent. of barley malt, and they found that at the 
beginning of the head fermentation 33 per cent. of the soluble had 
become insoluble, at the end of the head fermentation 35-4 per cent., 
and at the complete termination of the fermentation 36:1 per cent., 
the vast bulk of the yeast having been formed before the visible work- 
ing commenced. They draw the conclusion that the formation of 
yeast cells has practically no connection with the visible working of 
the mash. 

Another experiment had an unexpected result: the mash was the 
same as in the former instance, but the temperature at which the 
operation was carried out was 2” Reaumur lower. After the top fer- 
mentation was over there was a considerable increase in the amount 
of soluble nitrogenous matter existing in the filtrate, as much as 7°5 
per cent. which had previously become insoluble reverting to the solu- 
ble condition. The authors believe that if the temperature is too low 
there is a decomposition of the yeast, but they have not fully investi- 
gated this aspect of the subject. J. F. 


Seed Production of Red Clover. By G. Hasernanpr (Bied. 
Centr., 1880, 199—201).—Every farmer who raises red clover for the 
sake of the seed is aware of the uncertainty of its produce. The 
quality of the crop frequently suffers from the unequal ripening of 
the seeds, and this in a far greater degree than is the case with 
other field crops. Darwin’s researches have shown clover to be 
one of those plants whose fructification depends on the visits of insects. 
The florets of any individual head of blossom are not all at one time in 
a fit state to profit by the visit of those insects, the lower florets ex- 
panding first, the upper later, and when these are in full bloom the 
lower have decayed, or at least are on their way to decay; when the 
crown of the stalk has bloomed the florets are weakly and unattractive 
to insects. 
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The author’s researches confirm this view. A certain number of the 
ripe flower-heads, all grown under precisely similar conditions, were 
examined as to the proportion of fruitful and sterile florets, and it 
was found that in the upper portion the fruitful seeds predominated ; 
whilst the reverse was the case in the under portion of the flower 
head. Some seeds were barren in the upper florets, but they were 
too few to affect the proportion. 

Under favourable circumstances the greater part of the florets would 
be fructified, but those circumstances rarely occur, and for a rarely 
successful crop of seed, a vigorous and quick bloom, and an active 
visitation of insects is necessary ; whilst bad results are to be expected 
from dull rainy weather, which retards blossoming and is unfavourable 
to insect life. The author suggests the encouragement of bees about 
clover farms, but can propose no other remedy for the unequal bloom- 
ing of the flowers than a careful selection of the seed. J. F. 


Germination of Beet Seeds. By P. Purre (Bied. Centr., 1880, 
196—199).—The author’s object in the experiments reported was to 
ascertain the effect of steeping the seed of the sugar beet in manure 
materials. During the previous year, he had made experiments with 
potassium nitrate, which was employed to the amount of 25 times the 
weight of the seeds, either in fine powder applied, or in the form of a 
solution of the strength of 22° Baumé. Seeds steeped for 24 hours 
germinated easily and quickly; on the appearance of the seedling 
leaves they took a fine colour, and developed more strongly than seed 
which had not been so treated. Superphosphate has been tried in 
concentrated solution, but is unsuitable by reason of its acid and cor- 
rosive nature, and the difficulty of drying the seeds sufficiently for the 
sowing machine. If employed at all it should be in the form of dried 
powder. 

The germination of the beet seed begins between 6—7° C. ; at this 
temperature it takes about 20 days to appear above ground. At less 
than 6° the growth is arrested, to recommence when the temperature 
is raised ; it is, therefore, necessary to sow in April. In the begin- 
ning of the month the midday heat alone is useful, and it does not 
penetrate deep enough into the soil, hence the necessity of shallow 
sowings of this seed. It also requires a large amount of moisture, and 
if sown deep or too early the tender shoots are unable to pierce the 
thick layer of earth which covers it. 

The author has had good results in practice from 48 hours’ steeping 
in liquid stable manure, and drying sufficiently to sow. Instead, how- 
ever, of spreading the seeds to dry they may be gathered in heaps and 
allowed to heat sufficiently to start the germination; in 5 or 6 days 
the radicula appears, and sowing should be immediately proceeded 
with. In well prepared ground the growth proceeds without inter- 
ruption, and in less than 14 days, if sown in the middle of April, 
there is a well grown crop of seedling. 

No better cultural instructions can be given for beets than those 
which are followed successfully with potatoes. The choice of soil, 
manures, and all conditions are similar, and for both a Jate vegetation 
is undesirable, as it diminishes the time for coming to maturity, until 
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which, the full quantity of sugar is not obtainable. Sugar can be 
found at all stages in the growth of the beet, but it is much less in the 
growing plant than when the cells are fully formed and their produc- 
tion has ceased. In the plains of Algeria the beet is indigenous and 
an annual; there is no repose in vegetation, no need for the plant to 
store up sugar for future use; this is probably the cause of the small 
yield of sugar in the beets of Spain, Southern France, and Italy. The 
beet thrives best in countries where a hot summer is followed by sudden 
and great cold, in such places it is biennial and accumulates a supply 
of sugar for its future needs. Mild damp climates, with many wind 
currents from the sea are unfavourable. 

The author believes that the excellence of the roots grown in 
Bohemia, Poland, and Russia is due rather to these conditions of 
climate than to care in eultivation. J. F. 


Quantities of Amides and Albuminoids in Green Plants: 
Decomposition of Nitric Acid and Ammonia in Plants. By O. 
KELLNER (Chem. Centr., 1879, 744—749; 761—768).—The author’s 
results, which are arranged in the following table, show that green 
plants contain notable quantities of nitrogen in the form of amido- 
acids and acid amides. 

The original paper contains a discussion of these results from the 
point of view of physiological botany. 

Experiments are also detailed which show that peas grown in sand 
soaked with calcium nitrate, ammonium chloride, and ammonium 
nitrate respectively, and watered with solution of the same salts, con- 
tained from 5 to 7 per cent. of their total nitrogen in the form of 
amido-acids and acid amides, and about 2°5 per cent. in the form of 
albuminoid compounds. 


Nitrogen not present 


as albuminoids. ™ 
Total Nitrogen 


us amido- 
compounds. 
Per cent. 


nitrogen 

per cent. Calculated 

in percents 
of total 
nitrogen. 


Per cent. 


Lucerne. 


4 cm. high, 2 leaves 
12 ” 4 ” 
Same, before flowering . 
50 cm. high before flowering 
50—60 cm. high, in flower. 


Red Clover in Second Year. 


4 cm. high, 3 leaves. . 
: © 6 
35 " full bloom saedes 
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Nitrogen not present 


as albuminoids. Nitrogen 


as amide- 
compounds. 
Per cent. 


Total 
nitrogen 
percent. Calculated 
in percents 
of total 
nitrogen. 


Per cent. 


Bsparcet. 
4 cm. high, 4 leaves 
Ss «4 
Rye. 
8 cm. high, no internodes .... 
a a ” 
Avena elatior. 


17 em. high 
55 yy 


Dactylis glomerata, 


m bo 
ST HR 
© 


15 em. high 
45 


” 


Meadow Plants. 
Ast cutting. 4.02..00.ccccsees 


2 
1 
1 
3 
1 


2°8 
9°0 
3°7 
4°8 
6:0 
7°5 
2°6 
6°1 
5°0 
5°0 


3rd, 
Meadow hay 
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Oo 
“ 
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After hay 
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Tannin of Sumach Leaves. By H. Macacano (Chem. News, 41, 
63). 


Water. Tannin. Means. 


Upper | Under | Upper | Under ; 
sides. | sides. | sides. | sides, | ter. | Tennin. 


June 10th, 1879........| 58°15 | 60°23 | 24°93] 17°45} 59-19 
» 16th 57°12 | 63°40 | 24°92] 16°11 | 60°30 
» 27th 52°47 | 63°44 | 25°82] 15°27 | 57-95 
July 14th 51°15 | 62°24 | 24°75] 10°81 | 56°69 
» 29th 49°80 | 60°33 | 23°80] 9°44| 55-06 
Aug. 11th 48°15 | 61°80| 21°91] 8°77| 54°97 
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The leaves were taken at the dates given from the upper and under 


sides of the branches respectively. 
The larger quantity of tannin in the leaves from the upper side of 


branches is noteworthy. M. M. P. M. 


Oxalic Acid in Beet Leaves. By A. Mitier (Bied. Centr., 
1880, 236).—The results of the author’s investigations show that the 
fresh leaves of the sugar-beet contain 4 per cent. oxalic acid, of which 
one-third is in a soluble form. When it is considered how great are 
the quantities of these leaves eaten by cattle in countries where the 
beetroot sugar industry is large, it hehoves farmers to be on their 
guard, as the acid induces inflammation of the mucous coats of the 
stomach. The pickling of the leaves with chalk is likely to prevent 
this unpleasantness, the soluble acid being converted into calcium 
oxalate, which is insoluble in the weak acids of the stomach. 

J. F. 


Distribution of Potassium Nitrate in the Beet. By H. 
Pret (Bied. Centr., 1880, 235).—The roots experimented on were 
grown in ridges after Champonnois’ system. They were manured 
with 40,000 kilos. of stable manure and 1,200 kilos. of chemical 
manure per hectare; 80 cm. between the ridges, and 10—11 em. 
between each plant in the row. The following is the amount of potas- 
sium nitrate :— 

Fresh substance. Dry substance. 
8°46 
1:10 


Under normal conditions the roots contain less than the leaves, but 
when the whole contents are under the average, the root proportion is 
comparatively higher; for example, the author found in one plant 
fresh leaves, 0°76 ; roots, 0°48, whilst Pagnoul in others found in the 
leaves 0:006 and 0-292; in the roots of the same plant 0°008 and 0193. 
The leaves which had fallen from a plant on 26th September were 
rich in the salt, equal to 1 per cent. at the time of their falling off. 

The amount of the salt varies also in different parts of the root, one 
of 600 grams containing 11°58 per cent. sugar in the juice, gave in 
the middle 0°23, in the crown 0°80, and in the point 0°178 per cent. of 
potassium nitrate, the sugar in the point was 3 per cent. more than in 
the crown. J. F. 


Effect of Cold on Cherry Laurel. By Ftiicxicer (Pharm. J. 
Trans. [3], 10, 749).—Cherry laurel leaves when exposed to intense 
cold, yield a small quantity of an essential oil differing from that 
obtained from the living plant. The oil has an acid reaction, but no 
traces of hydrocyanic, benzoic, or formic acid were found. The cause 
of the acid reaction is not known. Crystals separate out from the oil 
on standing (m. p.-60°). L. T. O'S, 


Nutritive Value of Fruits. By J. Kiénia (Bied. Centr., 1880, 
239—240).—The following is a valuable contribution to our know- 
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ledge of the subject. An analysis of potatoes is added for the sake of 


comparison :— 
Soluble in water. Insoluble. 
Free - | Protein | Seed 
Water. | Sugar. aan Albumin. eal ad, thea. Ash 
| 
Minimum.| 81°29 5°49 | 0°39 0°19 a 1°37 | 0°17 
Apples; Maximum.| 87°31 | 10°36 | 1°64 0°50 a 3°46 | 0°46 
Average...| 83°58 7°73 | 0°84 0°39 5°17 | 1°98 | 0°31 
Minimum .| 80°00] 6°58] trace | 0-21 — | 3-52 | 0-20 
Pears Maximum.}| 86°00 11°52 0°58 0°50 —_ 5°12 | 0°38 
Average...| 83°03 8°26 0°20 0°36 3°54 4°30 0°31 
Plums. Average...| 81°18 6°15 | 0°85 0°78 | 4°92 | 5°41 | 0-71 
| 
Nitro- Non-nitro- 
Water. genous Oil. genous | Cellulose. 
substances. extract. 

Minimum...| 68°29 0°50 0°05 12°05 0°27 

Potatoes « Maximum... 82°88 3°60 0°80 26°57 1°40 

Average. .... 75°77 1°79 0°16 20°56 0°75 

a 


Influence of Steaming on the Digestibility of Hay. By Hory- 
RERGER (Landw. Versuchs.-Stat., 24, 380—381).—These experiments 
on feeding oxen with steamed hay have as yet yielded no favourable 
result, the nitrogenous constituents of the steamed hay being present 
in a less digestible form than in ordinary dry hay: only 68 per cent. 
of the digestible nitrogenous constituents were assimilated (comp. this 
vol., p. 498). J. K. C. 


Beet Residues as Fodder. By H. Petter and Cu. pez Levanpier 
(Bied. Centr., 1880, 280—284.).—It is stated that the residue obtained 
by the diffusion method of extracting the juice from beetroots is of 
more value as a cattle fodder than either the residue obtained by 
hydraulic pressure or by maceration. Analyses are given, and a 
method is described for the proper preservation of the residues. 

A. J. C. 

Damage to Seed Peas by Weevil. By G. Marck (Bied. Centr., 
1880, 201—203).—There are different opinions as to the value of peas 
which have suffered from the attacks of this pest; it is admitted that 
they are unsuited for human food, but many persons think they can 
be used as seed. To settle the question, the author examined two 
sorts, which out of 13 grown for experimental purposes, were found to 
be considerably damaged. Of every 100 seeds it was found that 40 on 
an average were injured. 100 sound peas weighed 21:20 grams, the 
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same number of damaged only 16°30, or a difference of 23°1 per cent. 
Of 100 of the partially eaten peas 74 had the radicula and plumula 
both seriously damaged, and in 13 only were neither injured. In the 
majority of cases the portion of seed which is considered the most 
valuable, suffered. A chemical analysis given in the paper verifies this 
observation, and the author gives as his opinion that damaged peas 
should not be used as seed. The prevention of the damage next en- 
gaged the author’s attention. The effect of a high temperature and 
of chemicals in particular, was tried. The employment of heat is 
not always possible; malt kilns must be used, and they shrivel and 
dry up the seed, make it look old and unsightly, and there is a danger 
of killing it by careless manipulation. The employment of chemical 
solutions has the advantage of killing the worm without the destruc- 
tion of the seed, but is still injurious. The seeds swell up, and unless 
they are sown at once, they must be spread out and dried; they 
become wrinkled, and lose their marketable appearance. Large space 
is required, and in unfavourable weather considerable loss is sustained 
by mildew. Another plan proposed is to leave the seeds over for a 
second year, which certainly frees them from live insects, but then the 
damage done is far greater. Amongst gaseous remedies carbon bisul- 
phide vapour is the best and cheapest, others, such as alcohol and 
ether vapour, being effectual, but dangerous and expensive. 
J. F. 


Symphytum asperrimum as a Fodder. By E. Wixpr and others 
(Bied. Centr., 1880, 290—298).—This plant, which belongs to the 
family Boraginew, is shown to be of great value as a cattle fodder, and 
as it grows rapidly and gives a large produce, it would repay extensive 
cultivation. Wildt’s analysis of the dried plant gave per cent.: pro- 
tein substances, 22°37; fibre, 13°24; fat, 3°06; non-nitrogenous 
extractive matter, 43°04; ash, 18°29; phosphoric acid, 1°62; potash, 
7°87; lime, 3:74. A previous analysis by Voelcker showed 23°37 per 
cent. protein substance in the leaves, and 13°06 in the stem; non- 
nitrogenous matter, 54°49 and 72°49; ash, 17°74 and 14°45 in the 
leaves and stem respectively. Its properties and the method followed 
in its cultivation, are also described. A. J. C. 


Chemical Examination of Ligneous Papilionacee. By P. 
Fricue and L. Granpeav (Bied. Centr., 1880, 284—286).—Four species 
growing on a siliceous soil were examined, viz., Cytisus Laburnum, Ulex 
Europeus, Sarothamus vulgaris, and Robinia Pseudo-acacia. The results 
indicate that plants of the same natural family growing on the same soil 
differ considerably in the amount and in the distribution of starch and 
in the amount of ash and nitrogen. The percentage composition of 
the ash shows still greater variation. These differences increase or 
decrease according as the relationship between the plants becomes 
more or less distant. The soil is exhausted in an unequal degree by 
different members of the same family. 

Comparison is made between the mineral constituents which were 
absorbed from the soil by each of the four kinds, not one of which 
would repay cultivation. “a J. C. 

of 2 
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Cultivation of Sugar-Beet. By A. Lapursav (Bied. Centr., 1880, 
286— 288) and H. Cuamponnois (ibid., 288—289).—The authors have 
independently examined the two methods which are generally em- 
ployed in the cultivation of thesugar-beet, but the results‘obtained are 
somewhat contradictory as to whether ridge culture is the more ad- 
vantageous. A. J. C. 


Cultivation of the Yellow Lupine. By E. Wen (Bied. Centr., 
1880, 261—265).—A confirmation for:the most part of Lehmann’s 
results (this Journal, 1876, 1, 734), that this plant is able to thrive in 
soils which are not supplied with nitrogenous manure, and that the 
nitrogen when supplied should be in the form of nitrate (of soda). 
Instead of fallowing the soil, it is stated that the same result may be 
obtained with greater profit by cultivating the lupine. A. J. C. 


Fallowing. By E. Wottny (Bied. Centr., 1880, 252—258).—The 
author has examined the influence of fallowing on'(a) the tempera- 
ture, (b) on the humidity, and (c) on the decomposition of the soil. 

a. A soil in fallow is warmer in summer, but colder in winter, 
whilst the variations in the temperature are considerably greater than 
is the case in a soil which is covered with a plant surface. 

Plants prevent the direct action of ‘the sun’s rays on the surface of 
the soil, and consume a quantity of heat, which is thus lost to the soil, 
in the process of transpiration and of nocturnal radiation. Moreover, 
as the upper organs ‘of perennial plants decay, they form a surface 
cover to the soil, and in this way the cooling action of the air and of 
radiation is diminished. On fallow land the reverse action occurs ; 
there is unimpeded radiation, and the'temperature of the surrounding 
air is communicated to the surface of the -soil and thence transmitted 
to a lower stratum. 

b. The amount of water in a cultivated soil in vegetation is always 
less than is in the same land in a state of fallow. This law is good for 
all kinds of soils in fallow, even after repeated harrowing, &c. The 
reasons that are given in explanation of this rule are in accordance 
with those which have ‘been previously stated by the author (this 
Journal, Abst., 1880, 498). 

Experiments on grass and clover land and on quartz-sand, turf, and 
clayey soils, show that with the same rainfall a considerably larger 
quantity of water percolates through a soil in fallow than through a 
soil which is covered with a vegetating plant surface. 

It is therefore apparent that fallowing plays an important part in 
regulating the humidity of the soil, and in sustaining the crops in 
seasons of drought. It also partly accounts for the favourable results 
obtained by growing rape after a crop of close growing and desiccating 
plants, such as clover and clover glass, especially if the land has been 
harrowed and kept in fallow some time previously to sowing out,—and 
of wheat after rape. In the latter case the soil has had time in the 
interval—July to September—to re-absorb an amount of moisture 
equal to that withdrawn from it by the previous crop. 

c. The generally humid condition of fallow land, together with a 
higher temperature, promotes the decomposition of humus substances, 
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and enriches the air of the soil in carbonic anhydride. It was found 
by Pettenkofer’s method that the amount of carbonic anhydride in the 
air in the soil at a depth of 25 cm. on land in fallow was on an average 
during May to November, four times as great as that in grass land. 
This excess in carbonic anhydride is favourable to the decomposi- 
tion of the insoluble constituents of the soil, thus increasing the nutri- 
tive value of the soil to plant-life. Whilst as a general rule it may be 
stated that fallowing is advantageous to the soil, yet under some con- 
ditions it may have the contrary effect. It.is injurious for instance on 
sandy soils, where the object should be to keep the soil as much as 
possible under a plant surface in order to avoid a washing out of its 
soluble constituents; also on clayey soils in damp climates or with 
much rainfall, as the excess of water being unable to drain off by per- 
colation lies on the surface of the land. Winter fallowing on binding 
soils is of value in assisting the disintegration of the soil by a succes- 
sive freezing and thawing of the enclosed particles of water; in this 
way the soil acquires a structure which could be given to it only by a 
considerable expenditure of labour. A. J. C. 


Behaviour of Natural Soils and of Plants Growing in them 
towards Water. By G. Havensrein (Bied. Centr., 1880, 244—252). 


Absorption of Ammonia by the Soil. By Orrn (Landw. 
Versuchs.-Stat., 24, 376—379).—The absorption of ammonia by the 
soil varies with the quantity of oxide of iron or humus present. If 
sandy soils be mixed with loam or moor soil, the absorption of nitrogen 
is proportionately increased, especially by the latter. J. K. C. 


Influence of Forests on the Rainfall, By M. Faurrar (Bied. 
Centr., 1880, 241—244).—Forests, and pine forests more especially, 
have the property of attracting aqueous vapour, so that the rainfall is 
greater over a pine forest than over a contiguous area which is 
unplanted. This conclusion is supported by the results of the hygro- 
metric and rainfall determinations which. were obtained in the two 
cases, under similar conditions as regards elevation. A. J. C. 


Comparative Rainfall in Woods and Fields. By A. Marrarev 
(Bied. Ventr., 1880, 164—168).—This paper is an abstract of a report 
made by the President of the Administration of Forests in France, on 
certain meteorological observations made during eleven years at the 
three stations in the neighbourhood of Nancy, two of them situated in 
the forest, and one in the open country, their object being to determine, 
1st, the effect of wooded and open land on the quantity of water absorbed 
by the soil; 2nd, the proportion according to which the leaves hinder 
the rain reaching the soil; 3rd, the evaporation on wooded and on open 
ground; 4th, the temperature of the air within and without the 
wood. The averages of the eleven years’ rainfall at the two forest 
stations were as 10U and 97, and at the open station 81, from which it 
would appear that the influence of forests is to increase the rainfall, 
and that therefore forests are useful in feeding springs and streams 
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but these observations, taken in a limited district, are not accepted by 
the author as conclusive without further consideration. 

The amount of rain which reached the soil under the trees was 
quite as much, indeed rather more than in the open ground. 

The amount of evaporation varies with the temperature in the open 
ground, but in the woods it remains tolerably constant ; the total evapo- 
ration in the former was in the eleven years three times as greati as in 
the latter. 

The temperature within the forest on an average of nine years was 
half a degree Cent. below that of the open ground, but the variations 
less in amount. J. F. 


Injurious Effect of Peat Water on Meadows. By K zn (Bied. 
Centr., 1880, 168—171).—This paper was called forth by an overflow 
of black bog water in a certain district of East Prussia, and the investi- 
gations which were then made as to the amount of damage caused by 
the overflow. The Royal Commissioner collected a quantity of the 
water, and sent some to different experimental stations, with a request 
for analysis and experiment. It was found that the water contained 
in solution 31:28 per 100,000 organic matter (humic acid); 17°59 
mineral matter, lime, iron, &c., together with a very large propor- 
tion of suspended matter, humic and geic salts, and finely divided 
particles of humus, the organic matters being presumably those 
injurious to vegetation, firstly, by giving opportunity for the for- 
mation of the so-called bog stone or bog ore, and thereby diminish- 
ing the space available for the roots of plants, and also by acting as a 
reducing agent, and producing chemical combinations poisonous to vege- 
tation. 

When this water is taken from its collecting ground, where it has 
not had access to the oxygen of the air, its chemical composition 
undergoes alteration. Combinations of humus and iron dissolved in 
the water are precipitated, and gradually permeate the soil, becoming 
so intimately combined that hard stony masses are formed, which 
after a time experience further changes, rendering them fatal to vege- 
tation ; the surface of the earth Lecomes hard and impervious to the 
oxygen of the air, and the humus, withdrawing oxygen from the iron 
compound, forms salts destructive to vegetable life. Particularly 
unsuitable are such waters to clay with a marly subsoil, whilst strong 
calcareous soils bear it better, because of the property which lime 
possesses of decomposing humus. Upon meadows growing on the 
latter kind of soil the effect is most injurious, and might result in 
changing it to moorland. The result of the series of experiments is 
decidedly against the employment of this water in any farming opera- 
tions. J. F. 


Manure Experiments with Rye, Wheat, and Oats. By A. 
Pace. and H. Meyer (Bied. Centr., 1880, 178—182).—The reluctance 
of small farmers to employ artificial manures is considerable, except in 
the neighbourhood of large farms, where example leads to their partial 
use. The authors instituted the following experiments, believing that 
strong efforts should be made to overcome this reluctance. 
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The first experiment was to ascertain if it would pay better to 
employ a large or asmall quantity of manure ; four spaces of 140 square 
meters were carefully tilled and prepared exactly in the same way, one 
was manured with sheep’s dung; the other with 600 kilos. of bone- 
meal; the third with 300 kilos. bone-meal; and the fourth, 400 kilos. 
superphosphate. 

The tabulated results show that the employment of the large quan- 
tity of bone-meal yielded the largest crop, but the 300 kilos, plot paid 
’ the best interest on the capital expended. 

The second experiment was to ascertain if the employment of larger 
or smaller quantities of superphosphate after the bone-meal of the 
preceding year, paid better interest on the capital employed; and at 
the same time trials were made as to whether sodium nitrate when 
used should be dug in or used as topdressing. The experiments prove 
to the authors’ satisfaction that the use of 400 kilos. of superphos- 
phate per hectare is more profitable than 200 kilos., and that the 
employment of sodium nitrate is more successful as top dressing 
than when dug in or sown with the seed; in the latter case a con- 
siderable amount of nitrogen is lost by sinking into the ground before 
the plants are ready to assimilate it. 

The third series of experiments was made to verify the effects of 
artificial manures used with stable dung. The same course of treat- 
ment was pursued, and the conclusion arrived at was, that the use of 
the artificial manure increased the produce considerably. J. F. 


Bone-meal as a Manure for Potatoes. By Mryzr (Bied. Centr., 
1880, 265—268).—Bone-meal manure increases the weight of the 
produce, but it is uncertain whether its action is to increase the size 
or the number of the tubers. It probably tends to develop the entire 
plant. A. J.C. 


Report by Dr. Petermann “On the Agricultural Value of 
so-called ‘Retrograde Phosphoric Acid, and Discussion 
thereon, at the Meeting of Directors of Agricultural Experi- 
mental Stations, held at Karlsruhe, September 16 and 17, 
1879. (Landw. Versuchs.-Stat., 24, 310—358.)—It is the universal 
opinion of French chemists, that the agricultural value of retro- 
grade phosphoric acid is equal in all respects to that of the soluble 
form ; accordingly, in analyses of superphosphate conducted in France, 
the worth of the article is fixed by the sum of soluble and retrograde 
phosphoric acid, the latter being estimated by means of its solubility in 
citrate of ammonia. Experiments by Grandeau, Koeth, and others 
point to this conclusion, which, however, has, up to the present time, 
not been accepted by German chemists. The author has therefore 
performed some experiments, with the view of ascertaining the relative 
values of soluble and retrograde phosphoric acid in the most effective 
manner possible. The plants made use of in his experiments were 
peas and barley; these were grown in pots containing known quanti- 
ties of soil and manure, the latter consisting of soluble or retrograde 
phosphoric acid, precipitated dicalcium phosphate, soluble in ammo- 
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nium citrate, or rendered insoluble by heat, The following table gives 
the results of the experiments :— 


I. Peas. 
Straw and 
pods. Total. 
Grains. Grains. 
Pots I and II, without manure ; 28°79 75°03 
» III and IV, soluble phosphoric acid 34°52 85°00 
» V and VI, retrograde phosphoric 
33°70 83°28 


», WII and VIII, precipitated phos- 

phate ; 32°00 86°20 
», LX and X, precipitated and heated 

phosphate ; 27:97 75°05 


Straw and 

chaff. Total. 

Grains. Grains. 

Pots I and II. , 45°32 65°98 
» All and IV. 5 50°60 75°92 
V and VI. f 48°98 72°96 
» WII and VIII. , 56°21 83°52 
» IX and X. : 46°45 68°28 


9 


From the above results we see that in the case of the peas, retro- 
grade phosphoric acid produced as great an increase of yield as the 
soluble form, and that in the case of both peas and barley, precipitated 
phosphate produced a greater yield than either, whereas phosphate, 
insoluble in ammonium citrate, had hardly any effect. These experi- 
ments then confirm the conclusion previously arrived at by the author, 
that phosphate soluble in ammonium citrate is to be regarded as of 
equal value with phosphate soluble in water. In the case, indeed, of 
soils poor in lime, it is even more advantageous to use precipitated 
than soluble phosphate, as Vélcker’s experiments show. 

The author employs a combination of Joule’s and Fresenius’ methods 
for the estimation of the retrograde phosphoric acid. 

Dr. Fleischer communicated the results of experiments with phos- 
phates in various conditions on moorland ; in the majority of cases 
retrograde and insoluble phosphoric acid produced greater yields than 
the soluble form, the reason of this lying in the poor absorptive power 
of such soils. He also deprecated the drawing of conclusions from 
isolated experiments. 

H. Albert gave an account of some experiments carried out by him- 
self, in conjunction with Volbrecht, on the absorption of soluble and 
insoluble phosphates by various kinds of soil. They found that when 
soluble phosphate was introduced into sandy soil poor in lime, a quick 
distribution of the phosphoric acid took place, so much so that the 
greater part of it was soon out of reach of the plant; in the case of 
dicalcium phosphate this did not take place, and the effect of the phos- 
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phoric acid was visible for two or three years afterwards, the dicalcium 
phosphate becoming gradually insoluble in ammonium citrate. 

After a somewhat lengthy discussion, a motion was carried to the 
effect that while recognising the value of retrograde and precipitated 
phosphoric acid when applied to certain kinds of soil, the meeting 
does not consider the evidence laid before it as conclusive in establish- 
ing the relative agricultural value of retrograde in contradistinction to 
soluble phosphoric acid. J. K. C. 


Nitrogen Manure for Oats. By E. Heinen (Bied. Centr., 1880, 
259—261).—Nitrogen in the form of nitrate—50—100 kilos. of Chili 
saltpetre per hectare as a top manure—is more efficacious for oats 
than in the torm of ammonia. A. J. C. 


Chili Saltpetre for Beets. By Puiucner (Bied. Centr., 1880, 
259). 


Manuring Beets with Sodium Nitrate. By M. Mircxer (Bied. 
Centr., 1880, 175—178).—A field was divided into six portions, the 
seed and manure employed were, as far as possible, of the same 
quality, and evenly divided. The ground was prepared exactly the 
same in each portion: plots No. 2 and 5 had no manure, No. 1 received 
25 kilos., No. 3 50 kilos., No. 4 75 kilos., No. 6 100 kilos. of sodium 
nitrate. 50 kilos. of seed in No. 1 produced 456°60 uf roots; No. 3 
580°50; No. 4 600°87; No. 6 610-05. 

A second series of experiments was made under similar conditions 
for the purpose of comparing the amount of sugar in beets grown 
with superphosphate and with sodium nitrate; the results were 
unfavourable to the nitrate, but not conclusive, and further investi- 
gations are invited. The author dwells on the importance of an 
extended series of such experiments, the great development of the 
beet-sugar industry having caused the exhaustion of the soil in many 
localities, so that a strongly nitrogenous manure is required. 

Sodium nitrate fulfils many of the necessary conditions, but it has 
not yet been decided whether it is advantageous or not to use it. 

J. F. 

Thirty-eighth Year of a Farm without Stable Manure. 
By Srecuer (Pied. Centr., 1880, 172—175).—This is the third 
decennial report of the farm of Wingendorf, conducted by the author 
since 1840 on the principle of keeping no cattle and not using any 
stable manure. Since last report the property had passed into the 
hands of the Government, which on the representation of the leading 
agriculturists of the district, continued the experiment, under the care 
of the author, and it was made auxiliary to the State farm of Briuns- 
dorf for purposes of comparison; the latter farm was considered very 
fertile. This arrangement allowed the author to compare results very 
closely, as the two farms were treated exactly alike except in the 
matter of the manure. 

In the five years, 1873—1877, the rye crop at Wingendorf exceeded 
that at Braunsdorf by an average of 464 kilos. per hectare, and the 
oats 11} kilos. per hectare: the straw being as abundant in one as in 
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the other. Potatoes were not so successful, showing a deficiency of 
46°47 hectolitres per hectare, whilst clover and flax have failed for 
many years, on which account a longer interval between the culti- 
vation of these crops has been decided on. 

The climate, soil, and situation of the two stations are very similar, 
yet at Wingendorf the crops of clover yielded scarcely 20 per 
cent. of a full crop: the grasses sown with the clover suffered equally ; 
the seeds germinated well enough, and promised a good crop in April, 
but in May and June they failed. 

An examination of the manures put on the farm showed that in the 
ten years from 1858—1867, there were 7786°55 kilos., and from 
1868—1877 3580°57 kilos. more phosphoric acid put into the ground 
than was taken out of it. The large quantity of this class of mantre 
was proved to have been unnecessary by the results of the last ten 
years, when the yield was so satisfactory without further additions of 
phosphates. 

During the first ten years 286125 kilos., and in the last 943°3 kilos., 
more nitrogen was removed from the soil than had been added. The 
author considers the excess was in part drawn from the atmosphere. 
Of potash salts in both periods considerably more was taken off the 
farm, respectively, 4641°5 kilos. and 3837°5 kilos. than had been added 
to it. Analysis showed, however, that the soil was very rich in 
potassium. To secure its solubility a large quantity of lime manure 
was required, which was very liberally used, the first ten years show- 
ing an excess of 13,658°9 kilos., the second ten years 7898°35 kilos. 
over and above the quantity of lime taken off the farm. 

What has been the cause of the failure of the clover, what properties 
are possessed by the stable manure, which is absent from the phosphoric, 
nitrogenous, potash, and lime manures, the author cannot explain, the 
condition and treatment of both farms being so exactly similar that no 
practical farmer could discern any difference; the only explanation 
that can be given being a supposition that the farm has been attacked 
with the clover sickness, which sometimes attends clover fields where 
this crop is grown for the sake of seed only. J. F. 


Beet-sugar Refuse as Manure. By E. v. Wourr (Bied. Centr., 
1880, 171—172).—In the process of clarifying the syrup from the 
sugar-beet with lime large quantities of slime separate; it has 
frequently been submitted to analysis, in order to determine its value 
for manurial purposes; it contains varying amounts of moisture, and 
about 1—2 per cent. phosphoric acid, with perhaps } of a per cent. 
of nitrogen ; its principal value, however, is the lime, which is useful 
by bringing into play the vegetable matters in the soil in the form of 
humus, and also when the soil is inclined to be of a sour nature. The 
phosphoric acid is about four times, and the nitrogen scarcely half as 
much as in ordinary stable manure. The employment of this material 
is only to be recommended in conjunction with stable manure in about 
equal proportions; it is a valuable ingredient in a compost; its money 
value being altogether dependent on the cost of carriage and similar 
commercial considerations. J. F. 
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Modification of V. Meyer’s Vapour-density Apparatus. By 
J. Piccarp (Ber., 13, 1079—1080).—The object of this modification of 
Meyer’s vapour-density apparatus is to avoid the error due to the 
replacing of the cork after the tube containing the weighed quantity 
of substance has been dropped in. For this purpose the headpiece, 
above the evolution-tube, is so arranged that it may be bent down at 
right angles, which is attained by having it in a separate piece, and 
attached to the rest of the apparatus by a moveable joint of india- 
rubber. In an actual experiment the headpiece is brought down to 
the horizontal position, the tube containing the substance pushed into 
a short distance, and the cork replaced. The apparatus is maintained 
in this position till no more bubbles issue from the evolution-tube, 
showing that the temperature is constant. When this is the case the 
headpiece is brought back to the vertical, and the tube containing the 
substance slides down into the bulb of the apparatus, and is there con- 
verted into vapour. T. C. 


New Form of Instrument for the Determination of Specific 
Gravity. By F. P. Dunninaton (Chem. News, 41, 154—155). This 
instrument may be described as a Nicholson’s hydrometer, with a 
thick graduated stem, the graduations on the stem being in one-tenth 
c.c. Instead of the upper pan of the Nicholson there is a graduated 
tube for holding water or other liquid and the solid under examination. 
The weight of the solid or liquid under examination is obtained from 
the increase of volume of water displaced by the stem on placing the 
substance in the upper tube. The volume of the substance if solid is 
obtained from its displacement in the upper tube, orif liquid is read 
directly. F. es 


New Method of taking the Specific Gravity of Liquids. By 
H. Sommerxorn (Chem. News, 41, 203).—The apparatus required is a 
thin-sided glass tube, divided into millimeters, and of from 3—4 centi- 
meters in diameter, and a thin circular plate of exactly the same 
diameter held by a string. The tube is closed with the plate, and 
the apparatus plunged into the liquid to be examined, pulling the 
plate against the tube with the string. If it is plunged deep enough the 
pressure causes the plate to adhere; on slowly raising it in a vertical 
direction, the point is easily observed at which the plate, after merely 
hovering, sinks. The depth of the tube in the liquid is now 
read off. 


Sp. gr. = Weight of glass plato 
P. 8°. = ‘Area of glass plate x depth of tube in liquid’ 


The weight and area being constant, the depth is the only variable 
quantity. y ms Ss 
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Detection of Hydrochloric Acid by Sulphuric Acid and 
Potassium Dichromate. By H. W. Winey (Chem. News, 41, 
176—177).—Instead of distilling the mixture of the chromate, sul- 
phuric acid, and suspected chloride in a retort, they are distilled from 
a beaker, and the chlorochromie anhydride is condensed on the under 
surface of another beaker suspended inside the first, and containing 
ice or ice and salt. A stirring-rod moistened with the chlorochromic 
anhydride is brought into contact with a drop of sulphuric acid and a 
crystal of strychnine, the colour test for strychnine being readily 
produced. 

In many cases the author has not succeeded in obtaining any 


chlorochromic anhydride when operating on mixtures of iodides and 
chlorides. ¥. Mh Be 


Determination of Active Oxygen in Barium or Hydrogen 
Peroxide. By M. A. Brerrranp (Chem. News, 41, 215).—Known 
quantities of either substance are added to pure hydrochloric acid 
(free from uncombined chlorine), excess of potassium iodide (free 
from iodate) added, and the liberated iodine, after the addition of an 
excess of hydrogen sodium carbonate, is titrated by thiosulphate. 

F. L. T. 

Estimation of Sulphur in Pyrites. By B. Drurecom (Zeits. 
Anal. Chem., 1880,. 313).—Estimation of sulphur in pyrites by oxi- 
dation with nitric acid and precipitation as barium sulphate gives 
unsatisfactory results. The author recommends fusing 1 gram of the 


pyrites with 8 grams of a. mixture of equal parts of potassium chlorate, 
sodium carbonate, and sodium chloride, in a large covered porcelain 
crucible. When cold the mass is extracted with water, and the 
sulphuric acid estimated in the solution. The residue is quite free 
from sulphur. A. J. G. 


Alkalimetric Determination of Sulphates. By J. Grossmann 
(Chem. News, 41, 114).—The process is based on the following 
reactions :— 


Na,SO, + (« + 1)BaH,0, + yH,0 = 2NaOH + #BaH,0, + 
BaSO, + yH.0. 


2Na0OH + 2BaH,O, + #2CO, = 2NaOH + wBaCO,; + «H,0. 


At present the author has applied the process only to the determina- 
tion of sodium sulphate in salt cake. The sample is dissolved in 
water; excess of a cold saturated solution of baryta is added; the 
whole is made up to a determinate volume and filtered; carbonic 
anhydride is passed through an aliquot portion of the filtrate; the 
liquid holding the precipitated barium carbonate in suspension is 
boiled, allowed to cool, made up to a fixed volume, and filtered; and 
alkali is determined in an aliquot portion by one-fourth normal acid. 

The chief sources of error are:—(1) Presence of barium nitrate in 
the baryta used; this converts some of the sodium sulphate into 
nitrate, and therefore diminishes the amount of alkali found in the 
last operation. If the solution of baryta be precipitated by carbonic 
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anhydride, and the barium remaining in solution after filtration be 
determined, an estimation is arrived at of the amount of barium 
nitrate in the specimen of baryta used. 

(2) Errors of measuring vessels. The original contains an account 
of a modification of Gavolovski’s method (Chem. Centr., 1879, 236) for 
correcting this error. 

(3) Error due to the bulk of the precipitate in the measuring 
flasks. Experiments must be made with the flasks, liquids, &c., em- 
ployed by each analyst for the determination of the magnitude of this 
error. In the author’s determinations it was equal to about 0°4 per 
cent. in the first result. 

(4) Certain unavoidable losses. The author states these are about 
equal to 13 per cent. As yet he has been unable to find the cause of 
those losses. M. M. P. M. 


Separation of Silicic Anhydride in the Analysis of Lime- 
stones, Iron Ores, and other Minerals. By H. Rocnowt (Chem. 
News, 41, 234—235).—In the examination of many minerals for silicic 
anhydride by-evaporating to dryness with hydrochloric acid and ex- 
tracting with hydrochloric acid and water the insoluble residue is 
found to consist not only of silicic anhydride, but also of aluminium 
silicate. This necessitates either fusion of the insoluble residue with 
alkaline carbonates or in the absence of iron and certain rarer bodies; 
if absolute accuracy is not required it may be treated with hydrofluoric 
and sulphuric acids and ignited and the difference assumed to be silicic 
anhydride, the residue being aluminium oxide. To avoid this the 
author, if the mineral is of a basic character, ignites it previously to 
acting on it with hydrochloric acid, when he finds the insoluble residue 
to be pure silicic anhydride. In the case of iron ores the sample, after 
ignition has to be re-weighed and re-powdered, allowance of course 
being made for loss on ignition; when the ore contains more than 25 
per cent. silicic anhydride it is necessary to add some ferric oxide before 
ignition to insure accurate results. 

The residue may still contain barium sulphate and titanic anhydride. 
In the former case, after treatment with hydrofluoric and sulphuric 
acids and ignition, the loss is taken as silicic anhydride; in the latter 
case the titanic anhydride‘may be separated by known methods. 

F. L. T. 


Estimation of Nitrous Compounds in Manufacture of Sul- 
phuric Acid. By J. Macrear (Chem. News, 41, 16, 43, 52, and 67). 
—The author describes a process for estimating ‘‘ total acids” in the 
gases aspirated from the leaden chambers and from the Gay-Lussac 
towers. The gases are passed into a series of four tubes, three of which 
contain standard soda-solution and the fourth water coloured by 
litmus: bleaching of this litmus indicates escape of sulphurous or 
nitrous acid. After aspiration of a measured volume of gases, the 
residual alkali in the tubes is determined by standard acid, the liquid 
is then diluted and sulphuric acid is determined in an aliquot portion. 
The results are checked by a determination of the amount of am- 
monia evolved from a portion of the liquid by which the gases have 
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been absorbed by the action of zinc and iron in presence of caustic 
soda. 

Details of the method adopted for the ammonia determinations are 
given. Heating must be continued until the contents of the vessels 
become pasty; alkali is sometimes carried over, it is therefore well, 
after titrating the distillate, to add a known excess of standard soda ; 
boil until all ammonia is expelled, and titrate with standard acid. 

The “permanganate method” is criticised. Experiments are de- 
scribed which show that “ nitrous vitriol” may contain N,O;, N.O,, 
NO, SO., As,O;, and As.O;, and that therefore reduction of perman- 
ganate may be caused by substances other than nitrous compounds. 

M. M. P. M. 


Direct Method of Testing Vitriol Exits for Nitrogen Com- 
pounds. ByG. E. Davis (Chem. News, 41, 188—189).—A known 
volume of the exit gases is drawn through a measured quantity of 
hydrogen peroxide and the necessary amount of water. The resulting 
solution is made up to a definite volume and divided into three por- 
tions. In one the total acidity is determined by pure sodium hydrate, 
it is then acidified, and the sulphuric acid determined as barium salt. 
In the second the hydrochloric acid is determined by a standard silver 
solution after decomposing the excess of peroxide by potassium per- 
manganate and neutralisation. The third portion is treated with a 
little silver sulphate, neutralised, filtered, and evaporated on the water- 
bath to about 1 c.c. When cooled a drop or two of sulphuric acid is 
added to decompose carbonates, and the solution is then transferred to 
Crum’s nitrogen tube. Twice its volume of pure and concentrated 
sulphuric acid is now added, and the whole shaken up with the mer- 
cury ; the evolved nitric oxide is allowed to cool, and measured. 


y. & 


New Blowpipe Test for Phosphoric Acid. By W. A. Ross 
(Chem. News, 41, 187).—The test is based on the well-known property 
of pure tungstic acid to afford a bright blwe bead in the reducing 
flame of the blowpipe with phosphor-salt, but only a yellowish or 
brownish bead with borax. The suspected phosphate is heated on a 
potash bead with potassium pyrotungstate in the perovidising pyro- 
cone, when a blue colour is produced. It has been suggested to the 
author that this blue is due to a trace of manganese in his tungstic 
acid, but he is of a different opinion. F. L. T. 


Behaviour of Sulphuretted Hydrogen with Salts of the 
Heavy Metals. By H. Detrrs (Chem. News, 41, 279).—As the limit 
between precipitable and non-precipitable metals is modified by the sub- 
stitution of acetic for hydrochloric acid, so is it further modified by re- 
placing acetic by formic acid. Zinc is precipitated, but cobalt, nickel, 
iron, and manganese are not precipitated in the last case. Manganese is 
not precipitated from propionic, butyric, and valerianic acid solutions. 
On adding to a mixture of cobalt and nickel nitrates, sodium acetate, 
insufficient for complete double decomposition, and treating with sul- 
phuretted hydrogen, we obtain either cobalt free from nickel as a pre- 
cipitate, or nickel free from cobalt in solution, according to the amount 
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of sodium acetate added. This is a very convenient method for 
obtaining either of these metals in a state of purity. F. L. T. 


Electrolytic. Determination of Metals. By L. Scnicutr (Chem. 
News, 41, 280).—Uranium, from alkaline solutions (containing tar- 
taric, citric, or acctic acids, or mixed with sugar) or from neutral solu- 
tions, is separated only to a very small extent with a yellow colour; 
in presence of mineral acids it is not precipitated, but is reduced from 
uranic to uranous oxide.* 

Thallium is not precipitated from acid solutions, but is completely 
precipitated on the negative pole, with brisk disengagement of gas, from 
ammoniacal solutions, blackish-brown thallium oxide, much resembling 
lead peroxide, being deposited on positive pole; imperfectly precipi- 
tated from neutral solutions on account of the acid liberated. The 
oxide dissolves in hydrochloric acid with evolution of chlorine. 

Indium is completely precipitated as metal at the negative pole, both 
from acid and alkaline solutions; in the latter case the metal is very 
bright and firm. 

Vanadium. No precipitation, but merely reduction in alkaline or 
acid solutions. 

Palladium nitrate, acidified with nitric acid, is deposited at the nega- 
tive pole as bronze-coloured coating, which becomes darker and finally 
black. Some reddish oxide forms at positive pole. Alkaline solutions 
behave similarly, but the composition is slower and more adhesive. 

Molybdenum, from an ammoniacal solution of molybdic anhydride, 
is completely and firmly deposited at the negative pole as molybdous 
oxide, as coloured rings which thicken and become black. 

The first blue precipitate is molybdic molybdate, then follows 
molybdic and molybdous oxides. In acid solutions there is no pre- 
cipitation; in ammonium molybdate acidified with molybdic anhy- 
dride, there is incomplete precipitation. 

Selenium is completely thrown down both from acid and alkaline 
solutions. If the current be strong the deposit is pulverulent. 

Tellurium behaves like selenium, but is deposited much more readily 
in acid solutions with a blue-black colour, in alkaline solutions in a 
very loose state at the positive pole, with strong disengagement of gas. 

Gallium, like zinc, is thrown down completely at the negative pole 
in a pure state. y. &. TF. 


Electrolytic Estimation of Silver. By H. Fresenius and F. 
Beromann (Zeits. Anal. Chem., 1880, 324—327).—Luckow first pro- 
posed to estimate silver electrolytically (Dingl. polyt. J., 178, 43; see 
also Zeits. Anal. Chem., 1880, 1; this vol.,282). The authors have rein- 
vestigated his process, and recommend the following method of pro- 
cedure, the battery and electrodes being the same as mentioned in 
the Abstract. 200 ¢.c. of solution should be employed containing 
0°03—0-04 gram of silver and 3—6 grams free nitric acid; the elec- 
trodes should be 1 c.m. apart, and the strength of current capable of 
evolving 150 c.c. of mixed gases from water per hour. The silver 


* This agrees with C. Luckow (this vol., 282). 
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separates in compact metallic form on the negative pole, no silver 
peroxide being deposited on the positive. A. J. G. 


Estimation of Silver in Galena. By C. Batune (Chem. News, 
41, 42). The ore (8—5 grams) is fused with 3 or 4 parts of a flux 
consisting of equal parts of soda and nitre. The mass is heated with 
water and filtered ; the residue is evaporated to dryness with addition of 
nitric acid, and treated with very dilute nitric acid, and the solution is 
filtered ; when the filtrate is cold, ferric sulphate is added and the silver 
determined by titration with ammonium thiocyanate. 


M. M. P. M. 


Actual State of the Determination of Zinc. By W. Atrx- 
ANDROwIcz (Chem. News, 41, 279).—In presence of sufficient acid, no 
appreciable quantity of zinc is precipitated by sulphuretted hydrogen 
from solutions containing copper or arsenic. For great exactness a 
double precipitation is recommended in pursuance of copper, although 
in such a case it is impossible to completely separate zinc and cad- 
mium. 

To separate iron and zinc, the mixture should be poured drop by 
drop into ammonia, not vice versd. The zinc remains in solution; the 
precipitate is washed with dilute ammonia. 

To separate manganese and zine, acidify with acetic acid, and pre- 
cipitate by sulphuretted hydrogen. All the manganese remains in 
solution. w. Sen 3 


Estimation of Cadmium in Presence of Zine: Separation 
of Zinc, Cadmium, and Copper. By C. C. Hurcuinson (Phil. 
Mag. [5], 8, 433—438).—The separation of cadmium from zinc in an 
acid solution by means of hydrogen sulphide is rarely complete, and 
the methods based respectively on the insolubility of hydrated cad- 
mium oxide in a solution of an alkaline tartrate, and the solubility of 
zinc sulphide in solution of potassium cyanide, are also unsatisfactory. 
Accurate results may be obtained by the following method. The 
hydrochloric acid solution of the two metals is evaporated to dryness 
on a water-bath, the residue dissolved in water, and the solution, which 
should be moderately dilute, is heated to boiling, and sodium carbonate 
added in slightexcess. After standing for some time the granular pre- 
cipitate is filtered off, transferred to a platinum dish, and mixed with 
a considerable quantity of a saturated solution of ammonium sesquicar- 
bonate. The mixture is well agitated, and left in a warm place for 
about 6 hours: the whole of the zinc carbonate is then dissolved. 
The insoluble cadmium carbonate is filtered off and converted into 
oxide. The filtrate is evaporated to small bulk to expel excess of 
ammonium carbonate, diluted, and the zinc is estimated by means of 
standard sodium sulphide solution. In the separation of copper, cad- 
mium, and zinc, the most accurate results are obtained by precipi- 
tating the copper as cuprous thiocyanate, by means of potassium 
thiocyanate in presence of sulphurous acid. The zinc and cadmium 
in the filtrate may be separated by the preceding method. 

C. H. B. 
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Volumetric Determination of Cerium. By F. Srorpa (Chem. 
News, 41, 31).—Cerium, when freed from lanthanum and didymium, 
may be precipitated as oxalate, and determined by means of permanga- 
nate solution. M. M. P. M. 


Estimation of Ferrous Iodide. By R. H. Parker (Pharm. J. 
Trans. [3], 10, 851—854).—The reaction which takes place between 
potassium chlorate and ferrous iodide may be used to determine the 
strength of a syrup of iodide of iron. 

Estimation of Iron.—10 c.c. of the syrup are mixed with 30 c.c. of 
water and boiled with 2 grams potassium chlorate and 60 c.c. standard 
thiosulphate solution; the solution is filtered, the precipitate washed 
and dissolved in dilute hydrochloric acid, and the iron precipitated as 
hydrate, and estimated as Fe,Qs. 

Estimation of Iodine.—5 c.c. of the syrup are distilled with 15 e.c. 
water and 2 grams potassium chlorate, and the distillate collected in a 
solution of potassium iodide (2 grams). When nearly all the iodine 
has passed over, the receiver is changed, and the distillation continued 
until a colourless distillate isobtained. The distillates are then mixed 
and titrated with standard thiosulphate solution. 

The direct estimation of the iodine by boiling the syrup with potas- 
sium chlorate and a known excess of standard thiosulphate solution, 
and estimating the amount of the latter used, did not yield trust- 
worthy results, owing to the decomposition which a solution of sodium 
tetrathionate undergoes when boiled. 

By allowing iodine to stand in contact with excess of metallic iron, 
bubbles of gas are evolved, and the solution appears to be deficient in 
iron. Experiments were made with iron wire and reduced iron, when 
it was found that the solution made with iron wire lost, after 9 hours’ 
standing, 4°7 per cent., and after 7 days 5°5 per cent. The other solu- 
tion lost in the first case 9°4 per cent., and the second 39°7. This 
reaction requires further investigation. L. T. O'S. 


Presence of Nitrogen in Iron and Steel. By A. H. Atien (Chem. 
News, 41, 231—234).—As tests for or modes of determining nitro- 
gen in iron and steel the following principles have been utilised :— 

1. Ignition with soda-lime or potash-baryta, in order to produce 
ammonia (Schathiutl, Marchand). 

2. Heating to redness in a current of hydrogen to produce ammonia 
(Frémy, Stuart and Baker). 

3. Dissolving in an acid, and distilling off the resultant ammonia 
after addition of an alkali (Boussingault, Bouis). 

4. Ignition in a vacuum with cupric oxide, and measuring the 
liberated nitrogen as gas (Schafhiutl, Marchand). 

5. Ignition. with native mercuric sulphide and measuring as gas 
(Boussingault). 

= Ignition with potassium or sodium, forming a cyanide (Mar- 
chand). 

In 1865, Stahlschmidt prepared a definite nitride of the formula 
N.Fe,, and concluded that nitride of iron existed in an irregular state 
of distribution in commercial steel. 

VOL. XXXVIII. 39 
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With a view to produce ammonia from the nitrogen in steel, and at 
the same time avoid the difficulties attending the process of heating in 
a current of hydrogen, the steel or iron under examination is heated 
in a current of steam, the hydrogen being in a nascent state, and the 
ammonia being produced in a neutral atmosphere, and at once re- 
moved from the sphere of action before the high temperature has 
decomposed it. 

The apparatus employed consists of a piece of combustion tubing 
(about 7 feet), bent about the centre at an obtuse angle, one limb being 
encased in a Liebig’s condenser, the other fitted to a retort containing 
water, to which a few drops of hydrochloric acid and some steel 
borings had been added ; in the tubulure of the retort is a cork with 
a tube passing through, ‘and with a clip at the outer side. 

The limb of the combustion tube, in connection with the retort, con- 
tains the metal to be operated on, retained in its proper position by 
two platinum gauze plugs. 

To perform an experiment, 50 to 200 grams of the steel borings are 
placed in the limb adjoining the retort, the water in the retort is 
boiled until steam blows out uncondensed at the other end; water is 
now passed through the Liebig’s condenser, and the distillate is col- 
lected and tested by Nessler until free from ammonia; as soon as free 
the limb containing the metal is raised to a red heat, a fresh quantity 
of ammonia is now evolved which is estimated by Nessler. In all 
cases the iron or steel, before being placed in the apparatus, was heated 
to redness in a muffle. In addition to Nessler’s test, the condensed 
0 was proved to contain ammonia by the ordinary tests for that 
body. 

By arranging the apparatus as usual, and filling the space between 
the platinum plugs with hematite ore, passing steam, raising to a red 
heat, reducing the hematite by means of hydrogen, and then pas- 
sing steam again, it was shown that no ammonia was produced, i.e., 
that iron reduced by hydrogen was free from nitrogen. Some nitride 
of iron, prepared by heating iron in ammonia, was placed in the. appa- 
ratus, and on passing steam, ammonia was given off even at 100°, the 
amount being much greater on heating to redness. Dissolving the 
steel in hydrochloric acid affords the most convenient and satisfactory 
means of converting the contained nitrogen into ammonia. The 
method of experimenting is to take 1 gram of the iron or steel, heat it 
to redness in a muffle, and tip it into a flask containing ammonia-free 
water; the flask is then connected with a globe-shaped separating 
funnel with a tap in the stem, the funnel contains a number of 
recently ignited glass beads; the water in the flask is now boiled until 
a current of steam issues from the mouth of the funnel, when the tap 
is closed and the lamp removed. 20 c.c. of hydrochloric acid (sp. gr. 
1:11) are now poured into the funnel, the mouth of which is closed by 
a cork fitted with a glass tube that terminates under the surface of 
mercury; the acid is boiled until all air is expelled and is then run 
into the flask, the contents of which, together with the rinsings of the 
funnel when the steel is dissolved, are washed into a retort, distilled 
with quicklime, and the resulting ammonia determined by Nessler in 
the usual manner. The greatest care was exercised to obtain all the 
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reagents employed free from ammonia, and blank experiments were 
performed from time to time for verification, correction being made for 
the minute proportion of ammonia found in this way. 

It is found that the presence of air exerts no influence on the 
amount of nitrogen found. 

A table, with the results of some 20 specimens of iron and steel and 
other metals, is given, in which the proportion of nitrogen varies from 
00041 per cent. in spiegeleisen, to 0°0172 per cent. in steel from 
Dannemora iron. 

No nitrogen was present in the specimens of commercial aluminium, 
zine, and nickel examined by the solution method, and but very small 
proportions were found in magnesium and sodium. JHence iron is 
exceptional in the proportion of nitrogen contained in it. 

7. a 


Estimation of Total Carbon in Iron and Steel. By S. C. 
Jursum (Chem. News, 41, 17).—Weyl’s method for solution of the 
metal is recommended (Pogg., 114, 507). The decomposition cell is 
made of a 5-oz. beaker containing hydrochloric acid (1 concentrated 
acid to 3 water): into this dips a beaker without a bottom, between 
the beakers is placed the positive platinum electrode. The steel bar 
to be dissolved is ground bright, weighed, covered with rubber sheet- 
ing to within an inch of the lower end, with the exception of a part 
where a binding screw is attached, and immersed in theacid. A single 
Grove’s cell is recommended to be used; solution may be allowed to 
proceed over night. The separated carbon is filtered through a glass 
tube containing fine sand and glass wool covered at its lower end by 
filter-paper, muslin, and wire-gauze; the tube is inserted through a 
cork into a bottle which communicates with an exhausting pump. No 
carbon passes through this filter ; the filtration and washing, first with 
water, then with caustic soda, and finally with water, is complete in 
10 minutes. 

The covering at the bottom of the filter is removed, a little glass 
wool placed at the top of the carbon, and the whole contents of the 
tube pushed out into an Ullgren’s apparatus, wherein the carbon is 
oxidised and weighed as carbonic anhydride. M. M. P. M. 


Estimation of Carbon in Steel. By J. W. Wesrmoretanp (Chem. 
News, 41, 152).—In reply to Sergius Kern (Chem. News, 40, 225) the 
author states that the colour test for carbon gives results argreeing 
with the combustion process, and gives data in support of his assertion. 
It does not give good results with high or very low percentages of 
carbon, but it is invaluable for estimations ranging from 0°1 to 1°0 per 
cent. w. th Be 


Electrolytic Estimation of Nickel and Cobalt. By H. Fre- 
SENIUS and F, Beramann (Zeits. Anal. Chem., 1880, 314—324).—Very 
accurate results are obtained by the electrolytic precipitation of nickel 
and cobalt, either together or separately, from solutions which con- 
tain in 200 c.c., 0°-1—0°15 gram of metal as sulphate, 2°5—4 grams of 
ammonia (NH;), and 6—9 grams of ammonium sulphate. The elec- 


trodes of which the negative is a platinum cone, the positive a wire 
3g 2 


752 ABSTRACTS OF CHEMICAL PAPERS. 


spiral, are placed 3—4 cm. apart, and the current—best generated by 
a Clamond’s thermopile—should be of such strength as to yield by 
decomposition of water 200 c.c. of mixed gases in an hour. ‘The pre- 
cipitation takes 5—6 hours. The completion of precipitation can be 
ascertained by adding a few drops of solution of ammonium sulphocar- 
bonate, which should only give an extremely faint tinge, rose colour 
with nickel, wine yellow for cobalt. Deficiency of ammonia injures 
the results, excess has no effect beyond increasing the time necessary for 
complete precipitation. Ammonium carbonate can be substituted for 
the sulphate, but retards the operation; ammonium chloride or 
nitrate almost entirely prevents the precipitation. A. J. G. 


Volumetric Estimation of Lead. By W. Dien. (Zeits. Anal. 
Chem., 1880, 306—309).—The lead having been separated from the 
other metals in the ore by precipitation as sulphate, is dissolved in 
ammonium acetate, excess of ;4;th normal solution of potassium dichro- 
mate is then added, together with a few drops of acetic acid, and 
the plumbic chromate filtered off, after standing for about half an 
hour. The excess of dichromate in solution is then determined by 
adding sulphuric acid, heating to boiling and titrating with standard 
sodium thiosulphate; 4 mols. of dichromate are reduced by 3 mols. of 
thiosulphate. The results are accurate. A. J. G. 


Detection and Estimation of Arsenic. By T. D. Borxe (Chem. 
News, 41, 177—178).—For the detection of arsenic the author prefers 
Marsh’s method, provided the organic matter be removed; this may 
be done by ignition with potassium nitrate and sodium carbonate, or 
by heating with sulphuric and a little nitric acid until the mass 
is wholly converted into a porous coal. The author prefers the latter 
method. 

For estimation in organic mixtures, the author digests with potas- 
sium chlorate and hydrochloric acid, filtering off any insoluble residue ; 
the solution after neutralisation with sodium carbonate and concentra- 
tion is again acted on by potassium chlorate and hydrochloric acid, 
saturated with ammonia, precipitated by “magnesia” mixture and 
allowed to stand 24 hours; the magnesia precipitate is dissolved in 
dilute sulphuric acid, sulphuretted hydrogen passed, and the arsenic 
weighed as arsenious sulphide. 7. mh oe 


Detection of Bismuth. By J. C. Turesn (Pharm. J. Trans. [8], 
10, 641).—Minute traces of bismuth may easily be detected by adding 
potassium iodide to the solution rendered slightly acid by hydrochloric 
acid, when an orange to a yellow coloration is produced according to 
the quantity of bismuth present; 1 part of bismuth in a million gives 
a decided yellow coloration. The presence of mercury, lead, and anti- 
mony slightly interferes with the test. Mercuric iodide is, however, 
soluble in excess of potassium iodide and lead iodide on warming the 
solution; in each case, bismuth being present, the coloration is pro- 
duced. In presence of antimony the potassium iodide must not be 
added in excess, as large quantities of the reagent give a reddish- 
yellow coloration with antimony itself. Bismuth does not give a 
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coloration with potassium iodide in neutral or alkaline solutions; if 
sulphuric acid is present in excess it is necessary first to neutralise the 
acid with ammonia, and then acidify with hydrochloric acid, otherwise 
a dark-brown precipitate is formed. 

To detect bismuth by this method in a mixture of salts, dissolve in 
hydrochloric acid the precipitate produced by adding ammonia to the 
nitric acid solution of the sulphides insoluble in ammonium sulphide, 
in one portion test for lead, and in the other for bismuth, with potas- 
sium iodide. L. T. O’S. 


Method for Estimating Bismuth Volumetrically. By M. 
Kunara (Chem. News, 41, 153—154).—The method consists in preci- 
pitating the bismuth from its nitric acid solution by adding disodium 
arsenate of known strength in slight excess, allowing to stand until 
the reaction is completed ; making alkaline with ammonia, then acid 
with acetic acid, and estimating the excess of arsenate by standard 
uranium nitrate, using potassium ferrocyanide as indicator. 

The disodium arsenate (about 21 grams per litre) was standardised 
on known quantities of bismuth ; the strength of uranium nitrate that 
gave the best results was 43:2 grams of the crystallised salt per litre ; 
it was standardised on the disodium arsenate. 

The average error of six results obtained by working on known 
weights of bismuth is ‘3 per cent. on total quantity. B. is TF. 


Modification of Dumas’ Method for Estimating Nitrogen. 
By K. Zuixowsxy (Ber., 13, 1096—1103).—Several improvements 
in the author’s (Annalen, 182, 296) modification of Dumas’ method of 
estimating nitrogen in carbon compounds is described, the more im- 
portant of which are as follows :— 

In the old form of apparatus, the potash-solution for absorbing the 
carbonic acid was very apt to run back when the current of gas was 
not evolved with sufficient regularity ; this is now avoided by inserting 
a Bunsen’s valve between the combustion tube and the azotometer. 
The frequent emptying and refilling of the measuring tube is also 
rendered unnecessary by a different manipulation of the apparatus. 
According to the old method of operating, the combustion tube, sealed 
at one end, was first partially filled with sodium bicarbonate, for the 
evolution of carbonic anhydride, to drive out the air, and then with 
the mixture of the substance with copper oxide. The result of this 
was that fresh copper oxide had to be employed for each determina- 
tion, thus requiring much time and material. In order to avoid this, 
the operation is conducted like an ordinary combustion, the combus- 
tion tube being open at both ends, and connected at the end removed 
from the azotometer, with a separate tube containing the sodium bi- 
carbonate for the evolution of carbonic anhydride. This arrangement 
allows of the substance being placed in a boat as in an ordinary com- 
bustion with an open tube, and hence the same tube and the same lot 
of oxide of copper may be used many times in succession without any 
re-arrangement, except the reoxidation of the copper in acurrent of air, 
and the reduction of the copper coil in a current of hydrogen. The 
apparatus thus consists of three parts: (1) the carbonic anhydride 
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generator; (2) the combustion tube; (3) the azotometer. For the 
modus operandi reference must be made to the original paper. By 
this apparatus nitrogen determinations can be made with very great 
exactness and in a very short time, viz., 1 to 1} hours. T. C. 


Abstractor’s Note.—The introduction of a separate tube for the gene- 
ration of the carbonic anhydride, as well as several other important 
improvements, has also been proposed by Groves (this Journal, 1880, 
Trans., 500).—T. C 


Proximate Analysis of Plants. By H. B. Parsons (Pharm. J. 
Trans. [3], 10, 793—797).—Estimation of Moisture-—2 grams of the 
finely powdered specimen are dried at 100—120°; the loss gives mois- 
ture, and sometimes a little volatile oil. In some cases it is necessary 
to dry at lower temperature, or in a current of hydrogen or carbonic 
anhydride. 

Estimation of Ash.—2 grams are gently ignited at a faint red heat 
until quite free from carbonaceous matter. 

The residue is extracted with water, dilute hydrochloric acid, and 
concentrated alkali in succession, and the residue in each case 
weighed. 

Total nitrogen is estimated by ignition with soda-lime. If the nitro- 
genous matter present is albuminoid, its amount is obtained by multi- 
plying the amount of nitrogen by 6°25. 

Benzene Extract.—5 grams are digested with benzene (b. p. 80— 
85°) for six hours, whereby certain volatile oils, resins, camphors, 
organic acids, wax, fats, oils, chlorophyll and other colouring matters, 
alkaloids, and glucosides are extracted. 

The solution is evaporated to dryness, and the weighed residue 
treated with water and again evaporated; the residue dried at 110° 
and weighed: loss in weight gives volatile oils. If the presence of 
volatile alkaloids is suspected, a few drops of hydrochloric acid are 
added previous to evaporation. Treat the residue with warm water, 
leave it to cool, and filter. In one half of the filtrate determine total 
organic matter and ash; in the other half test for alkaloids, glucosides, 
and organic acids. Dissolve the residue in benzene, evaporate the solu- 
tion to dryness, and extract the residue with hydrochloric acid ; filter 
and test for alkaloids and glucosides in the filtrate. Treat the residue 
several times with a large excess of alcohol. Evaporate the solutious 
and estimate the extracted matter, which usually consists of chloro- 
phyll and one or more resins; these may sometimes be separated by 
light petroleum, naphtha, or chloroform. Animal charcoal removes 
chlorophyll and some resins. Camphor, if present in the plant, will be 
found for the most part in the alcoholic extract. 

It is sometimes advisable to exhaust the plant with light petroleam 
before proceeding with benzene. Where pure benzene cannot be ob- 
tained, chloroform serves as the best substitute. 

Alcoholic Extract.—The residue from the extraction with benzene is 
dried at 100°, and digested for 14 hours with alcchol (80 per cent.). 
The solution is concentrated and left at rest, and any crystals or pre- 
cipitate which may form are separated. The solution is made up to a 
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definite volume, and in a measured portion the total organic matter 


and ash determined. 


In another the total organic matter and ash 


soluble in water are determined, and by difference, the same insoluble 


in water. 


The remaining solution is evaporated, to dryness, and the residue 
treated with several portions of absolute alcohol. 


A. Soluble in Absolute Alcohol. 


(a.) Soluble in water. 


Precipitated by Sub«cetate of 


Lead. 


Tannin and most organic acids, 
some extractives, and inorganic 
acids. Weigh precipitate, ignite 
and weigh : loss equal to organic 
matter. 


Not Precipitated by Subacetate 
of Lead. 
Alkaloids, glucosides, 
tives and colours. 


extrac- 


(b.) Insoluble in water. 


Soluble in Dilute 

Hydrochloric Acid. 
Alkaloids, gluco- 
sides, some extrac- 
tives: determine in- 


soluble portion. | 


Soluble in Dilute 


Ammonia. 


Most acid resins, 
some colours. 


Insoluble in Dilute 
Ammonia. 


Neutral resins, co- 
lours, and albumi- 
noids. Dissolve resi- 
| due in alcohol. Eva- 
porate and weigh. 


B. Insoluble in Alcohol. 
(c.) Soluble in Water. 


Precipitated by Subacetate of 
Lead. 

Some colours, extractives, al- 
buminoids, organic and inorganic 
acids. Weigh, ignite, and weigh 
again. Loss gives organic mat- 
ter. 


Not Precipitated by Subacetate 
of Lead. 


Alkaloids, glucose, saccharose 
extractives. Determine by dif- 
ference. Separate lead from 
solution, and determine saccha- 
rose and glucose with Fehling’s 
solution. 


(d.) Insoluble in Water. 


Soluble in Dilute Hydrochloric 
Acid. 


Some alkaloids and glucosides. 


Determine by difference. 


Insoluble in Dilute Hydro- 
chloric Acid. 
A few resins, extractives, and 
colours. Dissolve in alcohol. 
Evaporate solution and weigh. 


When the plant contains much tannin or sugar, the following 
method for analysing the alcoholic extract should be adopted. 


Dilute the extract to 200 c.c. with alcohol (80 per cent.). 


In 20 e.c. 


determine total organic matter and ash; in 20 c.c. determine organic 
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matter and ash, soluble and insoluble in water. Evaporate the re- 
maining 160 c.c. to dryness, heat the residue with water, filter and 
make the filtrate up to 160 c.c. 

The residue may contain resins, colours, and glucosides, which 
may be removed by dilute ammonia; alkaloids and some glucosides 
soluble in dilute hydrochloric acid ; also insoluble albuminoids and 
resins. 

In 20 c.c. of the filtrate the tannin is determined by A. Carpeni’s 
method (Chem. News, July 9, 1875, p. 19). 20 c.c. are precipitated 
with normal lead acetate. The precipitate, which may contain tan- 
nin, gallic and other organic acids, inorganic acids, albuminoids, ex- 
tractives, and some colours, is dried at 100—120° and weighed. 

20 c.c. are precipitated with subacetate of lead, and the precipitate is 
weighed. A greater number of acids, extractives, and colours are pre- 
cipitated by this reagent than by the former. To the filtrate add 
excess of hydrochloric acid, boil, and determine the glucose in the 
solution. 

Precipitate another 20 c.c. with subacetate from the filtrate, remove 
the lead with sodium carbonate, and determine the glucose in the 
solution. Any appreciable difference between this result and the 
former is due to the presence of glucosides or saccharose. 

A further 20 c.c. is precipitated with subacetate of lead, and the 
organic acids in the precipitate determined after the removal of the 
lead by sulphuretted hydrogen. Add sulphuric acid to the filtrate and 
an equal volume of alcohol, allow the solution to stand two hours, 
filter, evaporate the filtrate to expel alcohol, and test the solution for 
alkaloids, glucosides, sugars, and extractives. 

Aqueous Eatract.—The residue from the alcoholic extract is ex- 
hausted with cold water. When the plant contains much gummy 
substance, this is best done by adding a measured volume of cold 
water to the residue, and leaving it from six to twelve hours. Filter 
through linen, and in a measured portion of the solution estimate 
the total organic matter and ash. In the case of fruits and fleshy 
roots, pectin bodies, organic acids, albuminous substances, colouring 
matters and sometimes a body resembling dextrin are found in this 
residue, but otherwise it generally consists of gum. 

Acid Ezxtract—The residue insoluble in water is boiled for six 
hours with 500 c.c. water and 5 c.c. sulphuric acid (sp. gr. 1°34). By 
this means all the starch is converted into glucose, which is estimated 
with Fehling’s solution, the result multiplied by ‘9 equals starch and 
its isomerides ; the insoluble residue is weighed. 

Alkali Extract.—The residue is boiled with 500 ¢.c. of a 2 per cent. 
solution of caustic soda. The extract usually contains albuminous 
matter, modifications of pectic acid, Frémy’s “ cutose,”’ humus, and 
decomposition products. 

The residue, which consists of cellulose, is bleached with chlorine 
and caustic soda and weighed. 

Benzene, alcohol, and water remove from most plants the substances 
of the greatest chemical and medical interest, but in the case of grain 
fodder and foods, the substances extracted by acids and alkalis have 
great value. L. T. O’S. 
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Use of the Spectroscope in Discriminating Anthracenes. 
By B. Nicxets (Chem. News, 41, 52 and 95).—Those substances asso- 
ciated with commercial anthracene, which yield ‘ amorphous par- 
ticles”” on oxidation, are characterised by showing absorption-bands 
between F and G, and immediately to the left of G (D at the right 
hand). Commercial anthracene may be tested by dissolving a few 
decigrams in 6 c.c. benzene, and placing the solution between a lamp 
and the slit of a direct vision spectroscope. Absence, or faintness of 
absorption-bands, points to absence of impurities; the comparative 
purity of samples may be judged of from the depth and intensity of 
the absorption bands. M. M. P. M. 


Estimation of Glycerol. By W. Lenz (Zeits. Anal. Chem., 1880, 
297—305).—The author has determined the specific gravity of mix- 
tures of glycerol and water, and their refractive indexes at 12°5— 
12°8°. In the following table the specific gravity is given :— 


Anhydrous Specific Anhydrous | Specifie Anhydrous | Specific 
glycerol, weight at glycerol, weight at glycerol, | weight at 
per cent. 12-—14°. per cent. 12—14°. per cent. 12—14°. 


‘0880 
0852 
0825 
0798 
‘0771 
°0744 
0716 
‘0689 
"0663 
0635 
‘0608 
“0580 
0553 
"0525 
0498 
0471 
0446 
0422 
0398 
0374 
0349 
0332 
0297 
0271 
0245 
0221 
‘0196 
‘0172 
0147 
0123 
“0098 
0074 
*0049 
0025 


"1795 34 
"1764 33 
"1733 32 
1702 31 
1671 30 
"1640 29 
"1610 28 
"1582 27 
1556 26 
*1530 25 
"1505 24 
1480 23 
1455 22 
1430 21 
°1403 20 
1375 19 
1348 18 
*1320 17 
*1293 16 
*1265 
*1238 
1210 
1183 
1155 
1127 
"1100 
‘1072 
"1045 
1017 
0989 
0962 
0934 
“0907 
“0880 


2691 67 
"2664 66 
2637 65 
2610 64 
"2584 63 
2557 62 
2531 61 
2504 60 
"2478 59 
2451 58 
"2425 57 
2398 56 
2372 55 
2345 54 
2318 53 
2292 52 
2265 51 
2238 50 
2212 49 
2185 48 
*2159 47 
2122 46 
*2106 45 
"2079 44 
"2042 43 
*2016 42 
1999 41 
1973 40 
°1945 39 
. "1918 38 
"1889 37 
"1858 36 
"1826 35 
"1795 34 
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Detection of Starch-sugar Mechanically Mixed with Refined 
Cane-sugar. By P. Casamasor (Chem. News, 41, 221—222).—The 
processes given are the saccharimetric, before and after inversion; the 
reduction with Fehling’s solution; the solubility in cold water, the 
starch-sugar dissolving but slowly, and appearing as white specks 
like crushed wheat, and the taste; in the last case comparison must 
always be made with a sample of refined sugar. F. L. T. 


Action of Bone-black on Sugar Solutions. By P. Casamasor 
(Chem. News, 41, 66).—Dried, newly made bone-black, when kept in 
contact with a solution of pure sugar, absorbs 0°006 per cent. (of its 
own weight.) Filtration of sugar solutions through bone-black does 
not therefore interfere with subsequent testing by the optical method. 

M. M. P. M. 


Behaviour of Various Sugars with Alkaline, Copper, and 
Mercury Solutions. By F. Soxurer (J. pr. Chem. [2], 21, 227— 
317).—The preparation of the various sugars in a state of purity is 
described at some length. 

An abstract of a previous paper by Soxhlet has already been 
given in this volume (p. 66). Soxhlet shows that the quantities of 
copper reduced under like conditions by the various sugars from 
Fehling’s or Léwe’s solutions, differ among themselves, and that the 
quantity for any individual sugar depends on the strength of the 
solution, and the amount of copper present in excess. In no case does 
one equivalent of a sugar reduce 10 equivalents of cupric oxide. He 
prefers as before (loc. cit.) to keep his Fehling’s test in two separate 
solutions, only mixing immediately before use. 

The reducing power of a sugar is volumetrically determined in the 
following manner :—Varying quantities of the copper solution were 
heated to boiling in a dish, equal volumes of the solution of Rochelle 
salt and sodium hydrate being previously added. Then 50 c.c. or 
100 c.c. of the 1 per cent. or 4 per cent. sugar solutions respectively 
were added, and the whole was boiled for two, four, or six minutes, 
according to the variety of the sugar. The contents of the dish are 
then thrown on a filter, the filtrate is acidified with acetic acid, 
and potassium ferrocyanide at once added to ascertain the presence of 
copper. This process is repeated watt two quantities of the copper 
solution, differing from each other by 5 ¢.c., give, the one a filtrate 
containing copper, the other a filtrate free from copper. The mean of 
these two. readings is taken as the result. 

The gravimetric method of determining the copper reduced by the 
sugars acting on Fehling’s or Léwe’s solution is to boil a measured 
quantity of the sugar-solution with an excess of the Fehling’s or 
Léwe’s solution, and then to filter by means of gentle suction, through 
a weighed tube filled with asbestos; wash with hot water, then with 
absolute alcohol, and finally ether. On passing hydrogen through the 
heated tube, the cuprous oxide is reduced to the metallic state in two 
or three minutes, and then weighed. The following are the chief 
results :— 
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Dextrose.—0°5 gram in 1 per cent. solution reduces 105:2 c.c. Fehling 
(undiluted), or 1011 c.c. Fehling (diluted with 4 volumes of water). 

Ratio of reduction, 1 : 10°52—1: 10°11. 

Invert sugar (i.e., equal molecules of dextrose and levulose obtained 
by the action of acids on cane-sugar).—0°5 gram in 1 per cent. solution 
reduces 101'2 c.c. Fehling (undiluted), or 97:0 c.c. Fehling (diluted 
with 4 volumes of water). 

Ratio of reduction, 1 : 10°12—1 : 9°7. 

In the case of dextrose and invert sugar, dilution of the solution 
lowers, excess of copper raises, the reducing power. 

Milk-sugar.—0°5 gram in 1 per cent. solution reduces 74 c.c. 
Fehling. 

Ratio of reduction, 1 : 7°4. 

Dilution has no noteworthy influence on the reducing power. 
Excess of copper raises it, but to a much slighter extent than with 
dextrose or invert sugar. 

Galactose.—0°5 gram in 1 per cent. solution reduces 98 c.c. Fehling 
(undiluted), or 94 ¢.c. Fehling (diluted with 4 volumes of water). 

Ratio of reduction, 1 : 9°8—1 : 9°4. 

Dilution lessens the reducing power to the same extent as with 
dextrose and invert sugar. Excess of copper raises the reducing 
power, but to a somewhat slighter extent than with dextrose and 
invert sugar. 

Levulose (calculated from the results with dextrose and invert 
sugar).—0°5 gram in 1 per cent. solution, reduces 97°2 c.c. Fehling 
(undiluted), or 93 c.c. Fehling (diluted with 4 volumes of water). 

Ratio of dilution, 1 : 9°72—1: 9°3. 

Dilution and excess of copper act respectively as with dextrose and 
invert sugar. The reducing power of Jevulose is probably equal to 
that of galactose. 

Inverted Milk-sugar.—Reducing power equal to that of invert sugar 
(Rodewald). 

Maltose.—0°5 gram in 1 per cent. solution reduces 642 c.c. Fehling 
(undiluted), or 67°5 c.c. Fehling (diluted with 4 volumes of water). 

Ratio of reduction, 1 : 6°09—1 : 6°41. 

Dilution raises the reducing power. Excess of copper has no effect 
with undiluted Fehling, but in highly dilute solutions raises the 
reducing power to a slight extent. 

With the exception of the determination of sugar in diabetic urine 
(where, owing to the constant formation of ammonia, some of the 
cuprous oxide is dissolved and passes through the filter, and conse- 
quently the end of the reaction must be decided, as usual, by the dis- 
appearance of the blue colour), the following plan is adopted for the 
estimation of the various sugars. The approximate strength of the 
sugar solution is first determined in the usual manner, by the dis- 
appearance of the blue, operating on 25 ¢.c. Fehling. The sugar solu- 
tion is now diluted so as to contain 1 per cent. of the sugar, and the 
determination is proceeded with as described above, operating on 
50 c.c. Fehling, undiluted with water. 

In the case of highly coloured fluids, the indication with potassium 
ferrocyanide is difficult to recognise, the reaction with sulphuretted 
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hydrogen giving still worse results. In such cases the following device 
is adopted :—The filtrate is boiled with a few drops of the sugar 
solution in a beaker, allowed to settle, and then poured off; on wiping 
the bottom and sides of the beaker with a piece of white filter-paper, 
it will be coloured red if any copper still remain in the solution. 

The behaviour of the sugars with alkaline mercury solutions was 
tested both with Knapp’s solution (alkaline mercuric cyanide), and 
Sachsse’s solution (alkaline mercuric iodide in potassium iodide). 

It is found as observed by Brumme (J. pr. Chem. [2], 21), that dif- 
ferent results are obtained from Knapp’s solutions, according as the 
sugar solution is added gradually, or all at once; when gradually 
added more sugar being required ; with Sachsse’s, however, the reverse 
is the case. 

To get comparable results the sugar must be added all at once, the 
solution boiled for two or three minutes, and the liquid tested for mer- 
cury, always using the same indicator; in using the alkaline tin solution 
as indicator, 0°200—0°202 gram of grape-sugar were always required 
for 100 c.c. Knapp, in a large number of experiments. It is remark- 
able that these two solutions, although containing almost exactly the 
same amount of mercury, require very different quantities of sugar to 
reduce equal volumes of them. This is shown to be due, to a great 
extent, to the different amounts of alkali present in them. 

The amounts of mercury solutions which 1 gram of sugar in 1 per 
cent. solution reduces are :— 


Grape-sugar 

Invert sugar 

Levulose ; yr 5) 
Milk-sugar 22: 214°5 
Galactose . 226°0 
Inverted milk-sugar. . 3° 258°0 
Maltose . 197°6 


The various sugars have different reducing powers for the alkaline 
mercury solutions, and there is no definite relation between the 
amounts of Knapp’s and Sachsse’s solutions required by them; the 
amount of Sachsse’s solution, to which 100 c.c. Knapp’s correspond, 
varying from 54°7 c.c. in the case of galactose, to 748 c.c. in the case 
of invert sugar. 

Taking the reducing power of grape-sugar = 100, the reducing 
powers of the other sugars are :— 


Fehling (undiluted). Knapp. Sachsse. 
Grape-sugar 100 100 100 
Invert sugar 96:2 99°0 (100?) 1245 
Levulose (?) 92°4 102°2 (100?) 1486 
Milk-sugar 70°3 649 70°9 
Galactose 93°2 83°0 748 
Inverted milk-sugar.. 96:2 90-0 85°5 
Maltose 61:0 63°8 65°0 


The two mercury methods have no advantage in point of accuracy 


~ 


or convenience over Fehling’s method, the latter having the preference 
on account of the great certainty of the point at which the reduction 
is finished. 

The mercury methods are, however, of great importance, both for 
the identification of a sugar and for the estimation of two sugars in 
presence of each other, as already proposed by Sachsse. For instance, 
for the estimation of grape and invert sugars in presence of each other, 
we have the two equations: aw + by = F, cw + dy=S8S. Where— 


a = number of 1 c.c. Fehling, reduced by 1 gram grape-sugar. 
si = - invert sugar. 
Sachsse ‘ * grape-sugar. 
p re - ‘i invert sugar. 
- Fehling, used for 1 vol. sugar solution. 
a Sachsse ™ “ - 
amount of grape-sugar in grams in 1 vol. of the solution. 
- invert sugar a am ied 


It need scarcely be mentioned that the above, together with all other 
indirect methods, leaves room for increased accuracy ; but nevertheless 
the combination of a mercury method with a copper method in the 
determination of a sugar whose nature is not exactly known, gives 
a more serviceable result than the hitherto adopted plan, by which a 
solution that reduced 10 c.c. Fehling was said to contain ‘05 gram of 
“sugar.” F. L. T. 


Cupric Test Pellets for Sugars. (Chem. News, 41, 63).—The 
solid ingredients of the ordinary copper test for sugar have been com- 
pressed into pellets by Dr. Pavy. When required for use a pellet is 
dissolved in about 3 c.c. of rain water. ' M. M. P. M. 


Report on the Methods of Estimating Cellulose and on their 
Defects. By C. Kraven (Landw. Versuchs.-Stat., 24, 295—299).— 
The so-called “non-nitrogenous extract,” separated in the ordinary 
course of analysis from cellulose by successive treatment with potash 
and sulphuric acid, in reality contains a large amount of cellulose, 
varying in quantity with the strength of the solution employed. 
Although the practical value of the analysis is not influenced by this 
result, since experiment shows that the sum of the digestible parts of 
the so-called extract and of the cellulose is about equal to the quantity 
set down as non-nitrogenous extract, an incorrect idea is nevertheless 
given of the quality and constitution of the substance under investiga- 
tion. Rye, hay, and clover hay, which had been freed from starch, fat, 
and protein, were boiled with potash and sulphuric acid solutions, and 
it was found that 80 per cent. of the total cellulose and fibre in the case 
of rye, and- 50 per cent. in the case of hay and dried clover, had gone 
into solution; the composition of the dissolved cellulose was not con- 
stant, varying considerably in the case of hay and clover. P 

. &. & 

Estimation of Fat in Milk. By P. Viern (Bied. Centr., 1880, 
302—303).—The “ lactobutyrometer,” it is suggested, will be found 
to supply the want of a ready and accurate dairy method of estimatin 


the fat in milk (see also Bied. Centr., 1876, 231; 1877, 226; 1879, 
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770). The results obtained with the creamometer are shown to be 
too much influenced by temperature to be of any value. 
A. J. C. 


Saponification of Fats, By von per Becks (Zeits. Anal. Chem., 
1880, 291—297).—The saponifying action of lead oxide, of potassium 
hydrate, and of lime, is very different, the amounts of glycerol libe- 
rated especially differing, as shown in the accompanying extract from 
the author’s table. 


Percentage of Glycerol. 


Butter. Cacao Tallow. | Grease. Rapeseed Linseed 
fat. oil. oil. 


Lead oxide......| 7°98 


. - 4 2 
Potassium hydrate} 10°59 ‘ : : . 4°5 


8 


- f “a9 . . . — = 


A. J. G. 


Estimation of Fat in Fodder. By P. Waayer (Landw. 
Versuchs.-Stat., 24, 289—-294).—Three or four hours’ treatment with 
ether is generally considered sufficient for the extraction of fat from 
organic bodies. The time is, however, too short, as the following 
experiment shows. Palm cake was extracted with ether by Storch’s 
method :— 


After 3 hours, was extracted 11°88 per cent of fat. 
,»  ohoursfurther.... 0°54 i 
s © 33) ” 
« "” teoes 0°47 ” 
» LO ” coon «=: O° ” 


Altogether, after 37 hours, 13°23 per cent. of fat was extracted. 


The same sample yielded 12 per cent. of fat when allowed to stand 
two days with ether in the cold. 

It was found that treatment with small quantities of ether at a time 
was not sufficient, even after 21 days’ standing, to extract the whole of 
the fat ; relatively large volumes of ether seem to be necessary to break 
up the fat-cells. 

The above experiments were carried on with a material containing 
9 per cent. of water, the action of absolute ether on the dried substance 
was then tried. The fodder was dried over a water-bath, and after 
27 hours’ treatment with absolute ether, yielded 10°54 per cent. of fat. 
The same dried over sulphuric acid, and treated similarly, gave 
10°73 per cent., and when allowed to stand with absolute ether in the 
cold, 10°4 per cent. was obtained ; common ether, on the other hand, 
extracting 11°35 per cent. Undried material treated 27 hours with 
absolute ether, yielded 10°74 per cent., and with common ether, 
13:01 per cent. of fat. It seems, therefore, that water must be present 
both in the material and in the ether, in order that the whole of the 
fat may be extracted. J. K. C. 
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Detection of Wax. By E. Hirscusonn (Pharm. J. Trans. [3], 
10, 749—751).—As the result of a series of experiments on different 
kinds of wax, the author submits the following method for their 
detection. 

The wax is boiled with ten times its volume of chloroform, until it 
is completely dissolved, and the solution is then cooled. 

I. The solution remains clear after cooling. 


(A.) Ether dissolves the wax completely. 

(a.) Alcoholic ferric chloride gives a precipitate with alcoholic solu- 
tion of wax, insoluble on boiling. Wax from Myrica querci- 
folia. 

(b.) Ferric chloride gives black coloration. Wax from wndetermined 
species of .Myrica. 

(c.) Ferric chloride gives brown coloration. Wax from Myrica ceri- 
fra. Was from Orizaba. 


(B.) Wax only partly soluble in ether. Boil with ten times its 
volume of alcoholic potash, and heat the soap with 100 volumes of 
water. 

(a.) Soap is soluble. Japanese wax. 

(b.) Soap is partially soluble. Beeswax, African beeswax. 


II. Wax deposited from chloroform solution on cooling. 


(A.) Alcoholic lead acetate gives a cloudiness on standing with 
alcoholic solution of wax. Was from shellac. 
(B.) Alcoholic lead acetate gives no cloudiness. 


(a.) Ethereal solution of wax becomes cloudy on addition of alcohol. 
Brazilian and Carnauba wae. 
(b.) Ethereal solution remains clear. Bahia waz. 


L. T. O'S. 


Tests for Alkaloids. By T. Tarrersatt (Chem. News, 41, 63).— 
Delphinine.—Thoroughly mix a small quantity with 2—3 parts of 
malic acid, add 6 drops pure concentrated sulphuric acid, and stir 
with a small agate pestle ; an average red colour is produced, changing 
to rose red, becoming dark rose, with a violet shade at the edges after 
some honrs, then bluish-violet, and finally ‘‘a dirty cobalt.” 

Morphine.—Coucentrated sulphuric acid with a crystal of sodium 
arsenate gives a dim violet colour, changing to sea-green, with escape 
of acid vapour on heating. . M. P. M. 


Determination of the Alkaloids. By J. C. Turusn (Pharm. J. 
Trans. [3], 10, 809—814).—A solution of potassium bismuth iodide 
may be used to estimate volumetrically solutions of the alkaloids. 
4°68 grams bismuth oxide are dissolved in 80 c.c. hydrochloric acid, 
(B. P.); the solution is made up to 300 c.c. with water; 20 grams of 
potassium iodide are dissolved in 700 c.c. water; and the two solutions 
are mixed. By this method a clear bright orange-coloured liquid is 
obtained. The solution is added to the alkaloid solution from a 


burette until a drop of the reagent ceases to give a distinct immediate 
precipitate with a drop of the filtered solution. The results are not 
affected by the presence of hydrochloric or nitric acid, but acetic acid 
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decolorises the bismuth solution; this is prevented by adding a littk 
potassium iodide to the solution of the alkaloid. Different formula 
for the precipitates were found for solutions containing varying 
quantities of bismuth. With a solution of the above strength the 
following formule were obtained :— 


For the cinchona alkaloids the ratio of bismuth to alkaloid is 3: 2, 

giving the formula 3(Bil;).2(Alk.H1I). 

For the opium alkaloids the ratio is unity, giving the formula 

(Bil;).(Alk.H1I). 

For strychnine the ratio is § formula 5(Bil;)6(C.,H..N,0.HI). 
brucine ” To ” 9( Bil;)10(C.2.H2.N,0,H1) ; 
atropine M (Bil;)(C,;H.2,:NO;H1). 
aconitine 7 3 3(Bils)2(Cs,HyNO.HT). 

» emetine - - 3(Bil;)2(Cso.HyN20.H1). 


The method may be applied to the valuation of cinchona and various 
other barks, and of various preparations of the alkaloids. The 
reaction is very delicate, the following quantities being readily 
detected :— 

Quinine 1 in 200,000 
Strychnine 1 ,, 250,000 
Cinchonidine 1 ,, 125,000 

20,000 
Atropine 25,000 
Brucine 40,000 
Quinidine 150,000 
Aconitine 40,000 
Codeine 17,500 
Apomorphine 12,500 
Narcotine 50,000 
Narceine 20,000 
Beberine 6,000 
Theine 4,000 
Caffeine 3,000 


In the case of the two last alkaloids the precipitate only forms after 
standing. L. T. O'S. 


Estimation of Amido-compounds. By Kern (Landw. Ver- 
suchs.-Stat., 24, 365—373).—The apparatus used was a modification 
of Sachsse’s, its chief advantage lying in the shortness of time required 
for the absorption of the nitric oxide, and the small quantity of ferrous 
sulphate necessary. During some experiments on asparagin it was 
found that the presence of ammonia salts interferes with the accuracy 
of the method, as they are partially decomposed by nitrous acid. It 
was also observed that organic acids in a high state of dilution are 
able to decompose amido-compounds, such as asparagin, with separation 
of ammonia: hence the sap of vetches, hay, &c., after being heated, 
will be found to contain salts of ammouia. J. K. C. 


Estimation of Albuminoids and Non-Albuminoidal Nitrogen- 
compounds in various kinds of Fodder. By EH. Scuuize (Landw. 


~~ Be = Fe S °F 


Dl 
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7ersuchs.-Stat., 24, 358—365). After giving a historical sketch of 
the discovery in vegetable products of nitrogenous bodies different 
from albumin, and included in the. groups of amido-acids, acid 
amides, and peptones, the author proceeds to say that the distribution 
of the total nitrogen of a fodder under examination, amongst the 
various groups may be ascertained with sufficient exactness. The 
albumin is first removed by means of a lead salt, and then the peptones 
are precipitated by pk osphotungstic acid, the amido-compounds being 
finally determined in the filtrate, according to Sachsse’s method. 
J. K. C. 


Xanthic Acid as a Precipitant for Albumin. By P. Zétier 
(Ber., 13, 1062—1064).—Albumin, even when present in very minute 
quantities, is precipitated in the form of flocks when a few drops of 
potassium xanthate are added to the slightly acidified solution. It is 
better to avoid shaking the liquid, and the precipitate must consist of 


flocks, as xanthic acid itself renders the liquid turbid, and also precipi- 


tates some other organic substances. It is better to place the mixture 
in a glass dish, and allow the whole to remain at rest at a temperature 
of 35—38°. 

In consequence of its behaviour towards albuminous substances 
xanthic acid acts as a powerful antiseptic. s. G 


Technical Chemistry. 


Rapid Developer for Wet Plate Photographs. By J. M. Eprer 
(Dingl. polyt. J., 236, 406—409).—The author mentions the different 
developing solutions which have been proposed at various times. He 
finds that ferrous sulphate with 4 per cent. of salicylic acid, and a 
trace of sulphurous acid dissolved in water, forms a rapid developer, 
which has recently been introduced from Paris. : = 


Industrial Utilisation of Solar Heat. By A. Moucuor (Compt. 
rend., 9O, 1212—1213).—By means of large mirrors the author has 
been able, even in the middle of winter, to utilise solar radiation for 
many chemical operations, such as distillation of alcohol and various 
essences, calcination of alum, preparation of benzoic acid, sublimation 
of sulphur, distillation of sulphuric acid, and carbonisation of wood in 
closed vessels. He has also succeeded in working a small horizontal 
engine with 120 revolutions per minute, at a constant pressure of 
3°5 atmospheres, and a pump yielding 6 litres of water per minute, 
and capable of throwing a jet 12 meters. 

The large solar receiver used was of the same dimensions, and con- 
structed on the same plan as that of Tours. Neither strong winds, 
nor passing clouds, exercised any appreciable effect on the working of 
the apparatus. C. H. B. 
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Heating Powers of Coal-gas of Different Qualities. By 
W. Wattace (Chem. News, 41, 41).—The heating powers were com- 
pared by causing the gases burned under similar conditions to 
raise the temperature of equal weights of water through the same 
interval. The heating value of the gases examined rose or fell with 
the lighting value. Comparing coal with gas the author says, “a 


pennyworth of coal gives as much heat as a shilling’s worth of gas. 
M. M. P. M. 


Examination of some County Dublin Waters. By J. Fiercurr 
(Chem. News, 41, 62). 
Hardness.* 


Sa Sen 
Total Before After Oxygen 
solids. Chlorine. boiling. boiling. used.+ 
Rathmines Township, untiltered 42:0 1:28 12° 8° 0°12 
‘ - filtered.. 26:0 1:278 9 010 
Howorth Churchyard, No.1... ~32°0 3:124 16 80:22 
- No.2.. 510 6:993 2 17 013 
» Forge Well 2°378 0°10 
» Bath Well , 3°017 0°10 
Malahide, Hotel ‘ 9°445 0-01 
” Strand Pump ; 6465 18 018 
“ Street Well 3°550 12 = 0°06 
Dalkey, Tobermue Well .... , 2°52 14 300 
» Lady Well... 0 373 19 00 


M. M. P. M. 


Action of Water on Zine and Lead. By X. Rocques (Bull. 
Soc. Chim. [2], 33, 499—501).—Zine tanks are often found to ke 
corroded, and a muddy deposit settles in the tank. The action is 
partly chemical and partly physical. From numerous experiments 
the author infers—(1) That zinc, lead, and copper are attacked 
very slowly by ordinary water and saline solutions in general 
(chlorides, bicarbonates). (2:) If several metals are present, the 
action is much more rapid. (3.) Nitrogenous matters and ammonia 
increase the effect mainly by their action on the zinc. (4.) The 
maximum effect occurs in presence of oxygen. This is particularly 
the case at the surface of the reservoir, where the metal is in contact 
with air and water by turns. 

The muddy deposits consist mainly of silicates and carbonates, 
with 5 per cent. of zinc oxide, and 2-01 of lead oxide in one case, and 
in another case, where the tank had been empty for some time, 
11:56 per cent. zinc oxide, and 5°85 of lead oxide. The water from the 
tank was not examined. For waters charged with salts, sheet-irou 
tanks should be used, or at least the purest zinc, and the presence cf 
other metals or of ammonia should be ayoided. 

Lead pipes gave analogous results:, ‘A white crystalline deposit 
from tanks connected with attacked lead’ pipes was mainly calcium 


* Results are stated in graiu.s pcr gallon; hardness in measures of scap solution. 
{ The water was kept in contact with stancard permanganate for three hours. 
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carbonate, with 0°027 per cent. of lead carbonate. In boilers fed by 
these tubes, the lead amounted to 0°98 per cent. with a trace of copper. 
Iron tubes should be substituted. , i of 


Report on the Treatment of Sewage. By R. A. Smira (Chem. 
News, 41, 50).— Analyses of effluent waters from sewage purified by 
various methods are given. The best purifying result is gained by 
irrigation when no overflowing is caused by excessively wet weather ; 
precipitation by alum, or alum and iron salts, comes next. In wet 
weather this process has the advantage of being nearly independent 
of dilution; precipitation by lime is not so efficient as the other pro- 
cesses. M. M. P. M. 


Boric Acid as a Preservative. By H. Enpemann (Chem. News, 
41, i52—153).—Fresh beef, packed with 1 per cent. of boric acid and 
a salt pickle of 50 per cent., remained sweet and wholesome for several 
months, even above 26°. Beef, previously salted, could not be pre- 
served by boric acid. Hence the salting had removed something 
which was necessary for the preservation of the meat. This preserva- 
tive action is found to be due to acid phosphates. 

Experiments, in which equivalent quantities of other inorganic acids 
were substituted for bori¢ acid, gave exactly the same results, the best 
results being obtained by phosphoric acid and mixtures of phosphoric 
and hydrochloric acids. F. i. F. 


Ammonia from the Nitrogen of the Atmosphere and the 
Hydrogen of Water.. By Rigkman and THompson (Chem. News, 
41, 155).—In all attempts to manufacture ammonia synthetically the 
process has hitherto been to combine the nitrogen and hydrogen at a 
low heat, and receive the ammonia in solution in water. 

Rickman and Thompson produce ammonium chloride directly. 
They use simply'a closed brick furnace, having the ash-pit closed to 
regulate the supply of air, the steam being produced by the waste 
heat. The deoxidising material employed is the dust of steam-coal 
(1s. 6d. a ton at the pits), mixed with 5—8 per cent. of common salt, 
no other fuel being used, except to start with. The common salt, 
being decomposed at a red heat in presence of nascent ammonia, form- 
ing ammonium chloride. 

At the present‘ time, with the consumption of 20 to 28 lbs. of the 
mixture of coal-dust and salt per hour, from 2 to 3 lbs. of ammon um 
chloride are formed. 

On p. 195 a writer (J. H.) suggests that most of the ammonia is 
derived from the coal itself. y. ie Ze 


On Cement. By R. Dycxernorr (Dingl. polyt. J., 236, 472—480). 
—The author has made a series of useful experiments as to the profit- 
able application of Portland cement to the preparation of mortar and 
concrete. He investigated the degree of strength of the hydraulic 
properties of various mortars, and the firmness of the latter both when 
allowed to set in moist air, and when brought into water directly 

3h 2 
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after mixing. The following table shows the results arrived at with 
two cements :— 


a=) = 
aS "a 1 part cement, 3 parts sand. Firmness 
B 2. of cubes. Kilos. per 1 sq. cm. 
se 18 B 
: 2 TS - 
t |g ® hd ‘a : : 
s Sa “4 Allowed to set in on 
3 a a 8 the air. 1rect-y into water. 
Som ao a 
: ~ | SEs E 
si; 3 Sy a 5 9 2 | 
2/3 esi/e.| 24] 1 | 4 | @] 1 |] 4 
| g ty SS 4 FE oa n | 
3816 Z* = a PA hours.| week. | weeks.| hours.| week. weeks. 
min. | 
A 20 | 10°5 | 12-6 | 20 min.| 11:0 | 38:2 | 79°5| 0°75 | 12°8 | 30°1 
B 600 | 5:0 | 17-8 /12hrs. | 8-4 | 60-7 | 114-4) 0-23 | 17°8 | 32-1 


As to the practical value of the experiments, the author clearly indi- 
cates that it is not profitable to throw concrete direct into water, since 
the firmness of the mortar is influenced considerably in such a case. 
Similar experiments were made with poor cement mortar, with and 
without the addition of fat-lime, and also with mortar made up with 
trass and hydraulic lime. It was found that the firmness is increased 
considerably by adding fat-lime, both modes of “setting” being 
adopted, and that the cheaper kinds of cement and lime-mortar are 
preferable to trass or hydraulic mortar. As to the best modes of pre- 
paring concrete, economically a large amount of practical work appears 
to have been undertaken by the author, who concludes that— 

1. The firmness of concrete is influenced materially if, as is fre- 
quently the case, pure cement is worked up with too large a proportion 
ct flint, instead of replacing part of it by the corresponding quantity 
of sand. 

2. Concrete, made of cement mortar and flint in economically the 
best proportion, has the same firmness as cement mortar, per se, pro- 
viding that both are “‘ beaten down.” 

3. A decrease in the addition of flint beyond the proportion of 
1 cement, 2 sand, and 5 flint, is not economical, since the firmness is 
raised but slightly, whereas the cost of preparing the concrete is 
increased considerably. 

_4. As when flint contains 35 per cent. of hollow spaces, at least 
twice as much flint as sand may be used; the following proportions 
hold good in practice with such a flint. One part cement requires 
twice as much flint as sand, so as to produce an economically prepared 
concrete with a given mortar. The firmness of the concrete will then 
be the same as that of the mortar used in its preparation. D. B. 


Diffusive Properties of some Preparations of Iron. By T. 
Repwoop (Pharm. J. Trans., 10, 709—712).—The results of experi- 
ments made on the diffusive power of some salts of iron show that 
whilst the sulphates and chlorides undergo diffusion to a greater 
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extent and with greater rapidity than the so-called preparations used in 
pharmacy, nevertheless the latter, and especially those with citric acid, 
are not deficient in diffusive power. 

The experiments on dialysed iron tend to show that it cannot be 
considered as an active and efficacious medicine. L. T. O’S. 


Gases from Bessemer Converters. By A. Tamm (Chem. Centr., 
1879, 712).—The author’s results are contained in the following 
table :— 


Time from Composition of gas in 100 parts by weight. 
beginnin 
Length of of enone 
Operation | at which 
o> SENEEOR, gas was O. CO,. co. H. N 
collected. 
(1) 6 13—23 0°0 11°04 23°70 0°08 65°18 
(2) 6 5 —5# 0°39 6°44 25°49 0°09 67 °59 
(3) 7% 2—3 0 00 9°93 26°18 0:07 63 *82 
(4) 7% 34—44 0°00 7°67 27 *68 0°09 64 56 
(4) 6 3 —4 0°00 8°52 26°55 0°05 64 88 
(6) 63 53—6 0°00 5 00 26 *50 0°07 68 *43 
(7) 54 23—3? 0°14 7°54 28°51 0°12 63 °69 
(8) 5% 44—53 0°20 5°59 22 ‘88 0°05 71°28 


Of 100 parts of air blown in 
Percentage of 
Shoes ene taal in he O taken | O given out | carbon in 
There was O escaping gases. b * h = " —_ 
ot Seem: af abel y siag. the slag. efore addl- 
“a d H.O tion of Mn. 
2 . 
Cc O. 
(1) 23°95 15°52 25 42 _— 1°47 0°25 
(2) 24-01 14°41 22 32 1°69 — 0°25 
(3) 23°87 16 ‘76 26°70 om 2-83 0-06 
(4) 24°04 16°60 25 45 ~ 1°41 0-06 
(5) 23°67 16°22 25 °30 —_ 1°63 —_ 
(6) 23°82 14°28 21°08 2°74 —_ 0°06 
(7) 24°35 17°21 26 +43 — 2°08 0°06 
(8) 23°62 12°21 20°13 3°49 _ 0°06 
M. M. P. M. 


Some Remarks on Siemens-Martin Steel. By S. Kern (Chem. 
News, 41, 278).—The author desires to give a short description of the 
working process, and a full account of some charges. All the required 
materials (pig-iron, steel scrap, and ladle scrap, about 8 tons alto- 
gether), are charged at once, and no additional charges are made after 
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the metal has become molten, unless, on testing a sample, it is shown 
to be too hard. In such a case the metal is softened by adding 
puddled blooms (15 to 20 ewts.), or, what is quicker and cheaper, good 
magnetic iron ore (2 to 5 ewts.) in fine powder. 

Before the casting, if soft steel is wanted, 4 to 1 ewt. of ferroman- 
ganese is added, and for harder steel (0°5 to 0°65 per cent. of carbon) 
often 3 to 10 cwts. of spiegeleisen. 

The fol'owing charges give an idea of the mode of working :-— 

Hard Steel.—Charge: steel scrap, 120 ewts.; ladle scrap, 17 ewts. ; 
pig-iron (with 12 per cent. manganese), 17 ewts.; all charged at 
once. Charging commenced 4.30 a.m., finished at6 a.m. Melted and 
one sample taken out 8.15 a.m.; 17 ewts. puddled iron blooms charged 
9a.m.; sample hammered well, cooled, bent double; 15 cwts. pig- 
iron, containing 9 per cent. of manganese ; charged 10.20 a.m., casting 
took place at lla.m. Aualysis of the steel: carbun, 0°67; manganese, 
0°40 per cent. 

Medium Steel.—Charge: steel scrap, 135. ewts.: ladle scrap, 23 
cewts.; pig-iron (with 12 per cent. manganese), 10 ewts.. Charging 
commenced 1 p.m., finished 2°45 p.m.; melted, 0°5 cwt. ferromanga- 
nese added, and first test taken 7.40 p.m. The steel was hard. 2°5 
ewts. of magnetic iron ore added at 7°55 a.m. Test taken 8.30 p.m.; 
sample bar bent nearly double, giving only a slight crack; 0°5 cwt. 
of ferromanganese added; casting, 9.15 p.m. Anualysis-of the steel: 
carbon, 0°35; manganese, 0°18 per cent. 

Soft Steel—Charge: steel scrap, 113 cwts.; ladle scrap, 26 ewts. ; 


pig-iron (with 12 per cent. manganese), 6°5 cwts. Charging com- 
menced 11 a.m., finished 12.30 p.m. Melted, and first test 6 p.m. ; 
2 ewts. ferromanganese added 6.30 p.m.; test bar bent double after 
being hardened; 2 cwt. ferromanganese added 7 p.m.; casting, 7.15 
p-m. Analysis of the steel: carbon, 0°16; manganese, 0°14 per cent. 


The steel was prepared for boiler plates. F. L. T 


Contributions to the Metallurgy and Docimacy of Nickel. 
By E. Donatu (Dingl. polyt. J., 236, 326—336 and 480—486).—The 
author in the first portion of his paper gives a brief outline of the 
history of nickel since its discovery by Cronstedt in 1751, the parti- 
culars of which are well known to chemists. 

. Schweder has made a series of interesting investigations as to 
the chemical changes which take place in the roasting of sulphu- 
retted nickel ores. Theaction of carbon, carbonic oxide, and hydrogen 
on the sulphide of the metals connected with the nickel roasting pro- 
cess, has also been investigated, the following results being obtained. 
The sulphides of iron and copper are not acted on by carbon, carbonic 
oxide, and hydrogen; the sulphides of nickel and cobalt, however, 
lose a large portion of their sulphur when fused with carbon and 
ignited in a current of hydrogen;- carbonic oxide, on the contrary, is 
inactive. The sulphates of copper, nickel, and iron are reduced by 
ignition with carbon, carbonic oxide, or hydrogen. Schweder has pre- 
pared sulphide of nickel of the composition NiS by fusing nickel 
together with sulphur. It is known that cupric sulphide is decom- 
posed by iron, CusS + Fe = FeS + 2Cu; nickel does not, however, 
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decompose it, but nickel sulphide is decomposed by copper. Wagner’s 
proposed method of preparing a useful alloy of nickel and copper 
from the refined ore by smelting with soda and saltpetre has also been 
investigated by Schweder, who found that the most satisfactory result 
was obtained when a mixture of NiS and 4Cu.S was used. 

Badoureau (Annalen, 1877, 12, 237) in giving a description of the 
metallurgy of nickel, mentions that in Silesia ores and iron pyrites, 
with 1:20—-1°49 per cent. nickel, are roasted, the product being sub- 
sequently smelted with lime, clay, slag, and coke. The stone is then 
broken up in small pieces, again roasted, and the roasted mass smelted 
with quartz. A product is thus obtained, which after separating the 
slag contains 28-—32 per cent. nickel and cobalt, 48---52 per cent. iron 
and copper, and 20 per cent. sulphur, and is worked up in Silesia. The 
roasting processes, as carried out in a number of well known nickel 
localities, are described more minutely in the present paper by Badou- 
reau; the principle, however, appears. to be the same. 

According to a recent analysis, emerald-green, transparent, and 
strongly shining garnierite, freed from all gangue, consists of— 


SiOd. Al,03. FeO. MgO. CuO. NiO. ii,0. 
44-0 1:68 0°43. 3°45 1:07 33°61 10°34 


Gard (ibid., 227, 109); Zungk (ibid., 222, 94), and Boussingault 
(Compt. rend., 86, 509), have investigated the behaviour of fused 
nickel towards carbon and silicon, and show that after heating nickel 
for some time in a cementation furnace a product is.obtained which is 
poor in carbon. Winkler describes the preparation of large castings 
of nickel and cobalt and of ductile nickel. He succeeded in obtaining 
the latter by removing carbon and silicon from nickel by means of 
fusion with oxide of nickel. The metal shows a tendency to become 
crystalline. Meiffrer prepares an alloy resembling silver, and capable 
of resisting the action of sulphuretted hydrogen by first fusing together 
a mixture of 65 parts iron, 4 parts tungsten, and granulating it; and 
a corresponding mixture, 23 parts nickel, with 5 aluminium, and 
5 copper, adding a piece of sodium to avoid oxidation. The granu- 
lated metals are then melted together. 

Docimatical and Analytical Methods of Estimating Nickel.—Badoureau 
describes the methods generally used in Varallo, Scopello, and Dobsina 
(Hungary). In Varallo, 2 grams of the pulverised ore are dissolved 
in aqua regia, the copper is precipitated with sulphuretted hydrogen, 
and the filtrate evaporated to dryness; the residue is dissolved in a 
few drops of hydrochloric acid and precipitated with chloride of lime. 
The whole is then dissolved in acetic acid, and the iron is thrown 
down by boiling the solution. The filtrate is treated with sulphuric 
acid, and the nickel and cobalt precipitated galvanically by means of 
a Bunsen battery. In order to test the ores quantitatively, 5 grams of 
the sample are fused with borax, soda, and metallic arsenic, and the 
regulus is examined with the blowpipe in a borax bead. 

In Scopello, the following blowpipe method is found to give results 
within 0°5 per cent. of the truth. 0°1 gram of the pulverised ore is 
fused with an arseniferous flux consisting of a mixture of equal parts 
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arsenious acid, potassium cyanide, soda, fused borax, and charcoal. 
The test is said to occupy only a short time. The final regulus ob- 
tained represents 61:7 per cent. of a mixture of nickel and cobalt. 

Schweder describes a modification of Pluttner’s method of estima- 
ting nickel and cobalt in cases where the ores contain copper. He 
determines the latter by electrolysis, and treats a second portion of the 
sample according to Plattner’s method, deducting from the arsenic 
regulus, arsenite of copper, as Cu;As, and determining the cobalt by 
scorification. 

Allen describes a method of estimating the New Caledonian ores 
and others free from sulphur and arsenic. The ore is fused with 
potassium bisulphate and saltpetre, and the fused mass dissolved and 
the solution filtered. In the filtrate the iron, aluminium, and chro- 
mium are precipitated with ammonium acetate, the precipitate is redis- 
solved and reprecipitated. Both filtrates and their washings are 
brought together, evaporated, and treated with sulphuretted hydrogen. 
Magnesium is left in the solution; nickel and cobalt, however, are 
converted into insoluble sulphites, which are oxidised into the sul- 

hates and subjected either to fusion or electrolysis. 

The method proposed by Margaret Cheney and Ellen T. Richards 
depends on the complete solubility of nickel phosphate in acetic acid 
in presence of sodium phosphate, whereas ferric phosphate is insoluble 
in the same reagent. JDirvell proposes a new method of separating 
nickel and cobalt quantitatively, the results, however, are inaccurate. 

D. B. 

Lead Analyses. By E. Priwoznix (Dingl. polyt. J., 236, 439; 
and Berg. wu. hittm. Jahrb., 1880, 41).—(1.) Refined soft lead, 
Przibram ; and (2) lead from Kapnik, Hungary. 


8. Cu. Bi. Ag. Fe. Zn. Sb. Pb. (by diff.) 

(1) — 00096 -00161 -0019 -00079 -001 00277 99-99097 
(2) °0028 -136 0052-0023 «001 — 1°606 98°2467 
J. T. 


Analyses of Some Hair-dyes. By J. F. Braca (Chem. News, 41, 
278—279).—Hair-dyes are of two kinds, those to darken and those to 
lighten the hair. The latter, in all instances, were found to be hydro- 
gen peroxide, sold under various fancy names. The former were 
preparations of lead, of which the thiosulphate is about the best. A 
successful imitation of one was made by the author as follows :— 


Plambic acetate ..........cceee0s 5'7 grams 
Sodium thiosulphate.............. 11°5 grams 
IE SS Fo Cordes cerscserdees 50°0 c.c. 
IND GE WIRD ow ccc sc ccvcsens 100°0 e.c. 
Distilled water ...........ceceee. 850°C c.c. 


The plumbic acetate was poured into a mixture of the other con- 
stituents; it should be kept in the dark. 


Another was :— 
Plumbic oxide ........ 17-0 grams 
eee 300°0 grams To 1 litre. 
Precipitated sulphur.... 17:0 grams 
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A third was :— 


Plumbic acetate ...... 12°5 grams 
peep a PETE 125°0 grams >To 1 litre. 
Precipitated sulphur.... | 10°0 grams 
The last mentioned was a very dilute solution of lead in potassium 
hydrate. F. L. T. 


Influence of Superfusion on the Molecular Arrangement of 
Cupelled Gold. By A. D.v. Rremspisk (Chem. News, 41, 266—267). 
The author refers to his research on “ flashing” (Chem. News, 41, 
126), and then remarks that a button of cupelled gold which has 
flashed (7.e., has been in a state of superfusion) is malleable under the 
hammer, but a button of cupelled gold which has been prevented from 
flashing (e.g., by being placed in contact with a piece of solid gold 
whilst still molten), is brittle under the hammer. The cause of this 
non-malleability is attributed to a trace of lead or bismuth not re- 
moved by cupellation. This last trace of lead or bismuth may be 
removed by remelting in a new cupel, and treating with a small 
quantity of crystallised cupric chloride. When the reaction is finished, 
the gold, although it solidifies without flashing, is soft and malleable. 
The platinum metals prevent flashing and the consequent malleability 
of the gold, but not to the same extent as lead or bismuth. 

F. L. T. 


Alcohol Tables. By S. Connf (Chem. News, 41, 57, and A. H. 
Aen, tbid., 70).—To convert “ overproof” and “ underproof” into 
alcohol per cent. :—Percentage of alcohol by weight = W; density 
= D; percentage of alcohol by volume = V; percentage of proof 
spirit = P. 

(1) V =P x 05706 (3) P=V x 1°7525 


Q) V= aao5 (4) P= WD x 2-208. 
M. M. P. M. 


Speyer Beer. By Hatenxe (Bied. Centr., 1880, 300—301).—Mean 


results of analysis gave— 


Summer Beer. 


Alcohol. Original 
Specific Extract | Ash | Water | concentra-| Degree of 
gravity. p- ¢. p- ¢. p.¢. | tion of the| fermenta- 
Weight | Volume wort. tion. 
p. ¢. p. ¢. p. ¢. 
1-018 | 4:4 5°5 | 7°30 | 0-25 | 88-74 | 15°30 55 2 


Winter Beer. 


1°018 3°9 4°9 6°92 


0°25 £018 | 97 | 52 °0 


A. J. C. 
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Carbonic Anhydride in Beer. By T. Lanczr and W. Scauttzr 
(Bied. Centr., 1880, 299--300).—The brown coloration of the potash 
solution which occurs in the estimation of carbonic anhydride in beer 
by Schwackhéfer’s method can be avoided by passing the gas first 
through concentrated sulphuric acid. All the carbonic anhydride is 
not expelled from the beer by five minutes’ boiling, but it is necessary 
to continue the boiling, finally aspirating 1}—1} volumes of air 
through the apparatus until the potash-tube ceases to increase in 
weight. Without these modifications Schwackhéfer's method gives 
results which are too high by 100: 107-4. 

The amount of carbonic anhydride in beer is diminished by abont 
0°01 per cent. of the weight of the beer, if between the limits of 0° 
aud 5° the temperature of the beer during the after-fermentation 
sinks or rises 1°. For example, 


100 per cent. CO, at 04° = 96°4 per cent at 1°6° 

93°7 - 2°8 

89°5 e 40 

85°8 “ 47 
Consequently beer contains about one-seventh less carbonic anhydride 
at a temperature of 4°7°, than it does at 0°4°. About 0°046 per cent. 
of carbonic anhydride escapes through the bung-holes of the vats of 
stored beer, and this quantity, apparently insiguificant, is really of 
importance if it be considered that in a tightly-closed vat of 36 hl. 
the beer would be forced to dissolve about 9 hl. more of carbonic 


anhydride. A. J.C. 


Tartar and Tartaric Acid in Must and Wine. By E. Macu 
and others (Bied. Cenir., 1880, 207—211).—The different amounts of 
tartar and free tartaric acid found in various samples of must led the 
authors to experiment on the solubility of tartar in different fluids, the 
results of which are detailed. 

The quantity of tartar depends partly on the amount of alcohol in 
the wine, the more alcohol the less tartar. A large amount of free 
tartaric acid, sugar, or glycerol also diminishes in a small degree the 
quantity of tartar. The influence of malic acid is considerable, but 
in a contrary direction ; and a wine containing much malic acid will 
also contain larger quantities of tartar. The influence of temperature 
ranks in importance next to that of the percentage of alcohol ; there 
are complicated considerations involved, but a high temperature assists 
the solution of tartar. 

The authors recommend a low temperature during the pressure of 
the grape, and give directions respecting the temperature of the 
cellars, they asserting that in bottled wine the amount of crust will 
vary according as it has been bottled in summer or winter. The 
authors extended their enquiries to free tartaric acid in must wine, 
and say that the presence of this acid is a proof that the wine has 
been made from grapes more or less unripe; that its disappearance 
shows the wine to be ripe and matured, and assigns the acid taste of 
wine which has really been made from ripe grapes to the milder 
tannic, malic, succinic, and acetic acids, and their experiments show 
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that fine wines do not contain more than 0-2 to 0°3 per cent. of free 


tartaric acid. 
The absence of tartar and presence of free tartaric acid is an evidence 


of a plaistered wine. J. F. 


Free Tartaric Acid in Wine. By J. Nrsster and H. Wacuter 
(Bied. Centr., 1880, 301—302).—The presence of free tartaric acid in 
wine does not necessarily show an improper admixture of tartaric acid 
to the wine. According to Mach and Rotondi the amount of free 
tartaric acid in the grape increases in proportion to the degree of 
unripeness, so that its absence from wine can only occur under certain 
conditions of ripeness of the grapes employed. Although unripe grapes 
are frequently used in considerable quantity in wine making, yet if the 
ripe grapes are in excess the potash salts in them are more than suffi- 
cient to separate the free tartaric acid in the form of tartar, and this 
explains the fact that wine so made generally contains no free tartaric 
acid. A wine may be suspected of having been sophisticated if with 
a small amount of free acid an undue proportion of it is tartaric. 


A. J. C. 


Tannin in Wine. By I. Macacno (Bied. Centr., 1880, 212— 
214).—The author undertook these experiments to settle the question 
as to the influence of tannin on the keeping qualities of wine. In the 
first series on the influence of age on the contents in tannin was 
examined, the specimeus examined being wines of the same class :— 


Alcohol,, Glycerol Tannin 
vol. per cent. per liter. per liter. 
Wine of 1870.....  12°0 6°10 grams 0°84 gram. 
Sayk.... TS 5°80 089 Cy, 
1872.... 120 581. 085, 
1873..... 121 582 102. 
1874.... 11:9 4°88 , R28 . «@ 


From these figures it is evident that with increase of age the tannin 
decreases while the glycerol increases. He finds also that the mellow- 
ness of old wine is due rather to the amount of glycerol than the defi- 
ciency in tannin, and that the amount of alcohol in the wine is of more 
importance in view of keeping qualities than is the tannin. 

Further experiments were made with samples carefully bottled, the 
bottles well filled and closely corked, and kept for a year :— 


Alcohol, Tannin, 

vol. per cent. gram liter. Results. 
2°03 mouldy, corrupt. 
1:83 well preserved.. 
183 mouldy. 
0°92 well preserved. 
0°92 tolerably well-preserved sediment. 
0°38 turbid, corrupt; no mould. 
0°38 completely decomposed bacteria. 
0°43 perfectly clear and good. 


Hote eawt> 
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D and F with the same amount of alcohol, but different quantities 
of tannin, seem to point to the latter as the preserving agent, but H, 
with more alcohol and little tannin, was well kept; it is probable that 
it depends on the relative proportions of alcohol and tannin. 

J. F. 


Digestive Ferment produced during Panification. By 
ScHEevRER-KeEstner (Compt. rend., 90, 369—371).—The paper relates 
to comestibles, made by combining meat with farinaceous products. 
A mixture is made of 57 parts of flour, 5 parts of baker’s yeast, and 
30 parts of fresh beef, very finely minced. To this as much water is 
added as will form a paste of convenient consistence, which is then 
exposed for two or three hours to a moderate temperature. The 
meat dissolves completely in the paste and disappears. The paste is 
then baked like bread, and the product may be preserved for years 
without change. It may be eaten, or used for the preparation of 
soups, &c. R. 


Malt Extract and Maltose in Beer Mash. By W. Scuuize 
(Bied. Centr., 1880, 205—207).—The author examines the best con- 
ditions for the production of those substances. The most favourable 
temperature for promoting the saccharine fermentation is 60° C., and 
recent investigations have shown that the production of these bodies 
diminishes with increase of temperature; for example, 100 parts of 
extract mashed at— 


62° yield maltose 78°64 per cent. 
65 %9 70°28 Cis, 
70 i 62:72 © 
75 ” 59°93 ™ 


With reference to the proper amount of mash water the author 
differs from the conclusions of both Otto and Mulder in believing that 
the yield of maltose is not injuriously affected by increased propor- 
tions of water; he has obtained the same results with amount of water 
from 4 up te 8 of water to 1 of malt. 

His next experiments were on the length of time to be given to the 
mashing, and he finds that a slow working from the commencement to 
the sugar temperature yields more extract and more maltose than rapid 
working. 

The circumstances which exert an influence on the extract and 
maltose should regulate the conduct of the mash, and whether an 
infusion or decoction should be employed. The decision of this ques- 
tion has led to a great variety of experiments, the results of which 
may be summed up that both methods possess advantages and dis- 
advantages peculiar to themselves, which the brewer must choose 
between, according to his requirements. J. F. 


Moisture in Malting Barley. By W. Scuuize (Bied. Centr., 
1880, 204).—These moisture determinations were made of the raw 
barley and kiln-dried malt in the grain, the steeped and green malt in 
a broken state; the grain being cit lengthwise once and crosswise 
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four times with a fine scissors, dried in watch glasses in an air-bath at 
100° to 105°, and afterwards in a desiccator. 
The following is the mean of six experiments :— 


Raw karley, percentage moisture 

Steeped malt 

Green malt 

Malt after eight hours on the upper floor of a double 
kiln 

After another eight hours on the lower floor, with the 
plumula 

Ditto, ditto, without 


Adulteration of Malt Combings. By W. Ricursr (Bied. Centr., 
1880, 233—234).—In consequence of the death of 18 cows, after being 
fed on malt combings, the author made an examination of the contents 
of their stomachs and found them and the combings to contain large 
quantities of earthy matter, chiefly loamy sand, and also injurious 
quantities of vegetable and mineral matter, the nature of which was 
not ascertained. J. F. 


Improvements in Treatment of Yeast (Bied. Centr., 1880, 
224.).—This paper is an account of the process of Hassal and Hehner, 
patented in England. The vessel containing the yeast is gradually 
filled with water at the lowest possible temperature, in the propor- 
tion of three volumes of water to one of yeast; after brisk agitation 
the mixture is left at rest 24 hours, the water is then drawn off, fresh 
water put in, again agitated, milk of lime added gradually, and soda or 
other alkaline solution until the reaction is only slightly acid ; 50 kilos. 
of the yeast are then mixed with 42 grams of salicylic acid, the yeast 
is allowed to settle, and the supernatant fluid is not removed until the 
yeast is required for use; a mixture is then made of either malt-flour 
or wheat-flour with an equal quantity of sugar; this mixture is inti- 
mately blended with the yeast in the proportion of 5 to 100 of the 
latter; the yeast quickly seizes upon the sugary and starcy mass and 
becomes very active with abundant evolution of carbonic anhydride. 


J. F. 


Rye as a Material for pressed Yeast. By M. Detrick (Bied. 
Centr., 1880, 222—223).—Rye varies considerably in its chemical com- 
position, especially as regards the ingredients most valuable to the 
maker of dried yeast—the protein matters. The writer recommends 
analyses by competent chemists of the grain produced in different 
districts, which operations he shows can be completed in a short time 
and the results communicated with speed to the buyer. In four 
samples analysed by him he finds the proportions of starch and 
protein were— 


ei 12°0 85 
‘1 59°0 61°6 


Starch . 6 


He formulates the rule that the less suitable the grain is for flour 
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production the more valuable it becomes as a material for yeast manu- 
facture. J. F. 


Investigation of Lubricating Oils. By F. Fiscuer (Ding. 
polyt. J., 236, 487—496).—The following oils have hitherto been used 
most frequently for lubricating purposes: Olive oil; rape oil frequently 
mixed with rock oil; vegetable and animal fats, to which graphite is 
sometimes added ; rosin oil and paraffins. The consumption of rock 
oil as a lubricant seems to be increasing daily. The American mineral 
oils are very largely used, and are brought into commerce under the 
name of vulcan oil, topaz oil, star oil, &c. Breymann and Hiibener 
in Hamburg offer for sale “ valvoline,” and in the south of Germany 
oils known as emerald oil and opal oil, are mostly used. 

A lubricant may be investigated in order to determine either the 
addition of an inferior oil or the value of the oil for lubricating pur- 
poses. To determine the presence of rosemary oil and oil of turpentine 
in fatty oils, it is recommended by Burstyn (ibid., 214, 300) to shake 
up the oil with alcohol; decant the latter, distil it and add water to 
the distillate, a turbidity if formed indicating the presence of the 
ethereal oil. Mineral oils may be determined in fatty oils by saponifi- 
cation with soda and extraction with ether, the latter on evaporation 
leaving the mineral oil in the residue. In order to determine the addi- 
tion of fat in a mineral oil, it is heated with the requisite quantity of 
soda, and alcohol is added until saponification is completed ; the alcohol 
is then expelled by evaporation ; and the residue is taken up with water, 
then filtered, and acidified slightly with dilute hydrochloric acid. The 
fatty acids are separated, and the liquid gives on evaporation the cha- 
racteristic reactions for glycerol. To distinguish drying oils from non- 
drying ones, Pontet treats the oil with mercury dissolved in cold nitric 
acid ; Boudet, Wimmer and Kopp with nitric acid containing nitrous 
acid. Non-drying oils solidify by the conversion of the olein into an 
elaidin, whereas the drying oils remain unaltered. 

In order to determine the addition of other oils besides those above 
mentioned, it has been proposed to investigate the oil as to its density. 
Various methods of determining the density of an oil are described in 
the original, the particulars of which are known to chemists. This 
applies also to the determinations of the melting point of solid fats 
recommended by some chemists as forming a criterion whereby the 
quality of solid fats may be judged. As to the crystallising or solidi- 
fying point of a solid oil, it is mentioned that the determination of this 
is useful only in special cases, and not for the detection of foreign 
additions. The most important point is that of ascertaining the 
amount of free acid present in lubricating oils, and of determining the 
property of the oil as regards the reduction of friction. Apparatus 
for the direct determination of the latter point are described by the 
author, and in conclusion the following table is given, illustrating the 
results of some investigations made by the author on a number of 
oils :— 
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Tt is a remarkable coincidence that one liter of the water associated 
with the oil as it comes from the well at Oedesse contains: 3°011 
NaCl, 0°460 CaCO, 0°289 MgCO, (present as bicarbonates), traces of 
H.SO,, Si0., and organic matter. The presence of sodium chloride in 
the water points to large supplies of oil. D. B. 


Composition of Skim-milk and Cream from De Laval’s 
Cream Separator. By A. VortcKer (Jour. Roy. Agri. Soc., 1880, 
160).—The skim-milk obtained in three trials with the centrifugal 
cream-separator contained only 0°22, 0°46, and 0°31 per cent. of fat. 
Skim-milk obtained by the usual plan of setting in shallow pans, 
generally contains at least 0°75 per cent. of fat. The cream from the 
centrifugal separator had the following composition :— 


Water. Albuminoids. Fat. Sugar. Ash. 
66°12 2°69 27°69 3°03 0°47 


Cream obtained by ordinary skimming seldom contains 25 per cent. 
of fat. R. W. 


Celluloid. (Chem. Centr., 1880, 334—-336; and Techniker, 1879, 
74).—Pyroxylin obtained by treating cellulose with a concentrated 
mixture of 5 parts sulphuric and 2 parts nitric acid, is well washed, 
dried, and incorporated with about 50 per cent. of camphor, and heated 
to about 160° C., under hydraulic pressure. A hard elastic mass is 
produced, in which the greater part of the camphor added seems to 


have become combined. Jd. T. 


Researches on the Decomposition of Certain Explosives. 
By Sarravu and VIEILLE (Compt. rend., 90, 1112—1113).—The authors 
have previously investigated the nature of the decomposition of gun- 
cotton and nitroglycerin in closed vessels under high pressures (this 
Journal, 36, 991). Under ordinary pressures, when they do not 
detonate, but the substance is simply inflamed by a fuse, the products 
of the decomposition are very different. The following table gives 
the composition of the gas produced by the combustion of 1 kilo. of 
different explosives :— 

Total, 

CO. CO,. 2 N. CH,. liters. 

Gun-cotton ‘ 104 5 33 565 
Gun-cotton, with 50 per 

cent. potassium nitrate . i 57 7 O 196 
Gun-cotton, with 60 per 

cent. ammonium nitrate 122 103 112 O 414 
Nitroglycerin ) 58 6 1 4652 


In every case, nitric oxide and carbonic oxide are produced in con- 
siderable quantities. It is therefore necessary, in mining operations, 
to take special care to ensure detonation. C. H. B. 


General and Physical Chemistry. 


Chemical Constitution of Organic Compounds in Relation 
to their Refractive Power and Density. Part II. By J. W. 
Briiut (Annalen, 203, 1—63).—The accompanying table contains 
those results of the author’s investigation on specific refraction which 
have not already appeared (Ann., 200, 139, and this volume, 295). 
Under A are found the coefficients of refraction for a ray of infinite 
wave-length, calculated by Cauchy’s formula. B shows the coefficient 
of dispersion, and => Ss the specific refraction. The determina- 
tions were made at 20°, the specific gravities were also taken at this 
temperature, and compared with water at 4°. The weighings were 
reduced to vacuo. 


A. : ; Molecular 


Name. Sp. gr. refraction. 


41348 
"40453 
"37752 
“44141 
37542 
36789 
*34482 
41985 
*41080 
*39271 
*48228 
47570 
*38887 
37759 
37368 
36258 
38713 
*38259 
*39978 
*39558 
*46111 
47857 
‘47477 
*41145 
42621 
43734. 
*39655 
37569 
40322 
40704 
"43542 


*44888 r 34°12 
41837 ‘ 34°10 
42440 ‘ 26 *82 
‘49883 “2918 43 -06 
‘34630 ‘ 28°00 
33624 . 27-99 
30239 , 30 °46 
“49280 3105 38 *20 
"49581 “B31: 38 °58 
“42809 § 34°12 
"79954 ‘ 47 05 
84042 279% 47 -48 
35569 ’ 35°45 
*35065 * 4803 35 53 
36843 4 32°93 
36071 , 32° 
37312 , 35° 
35971 AC 35° 
42843 . 41° 
42843 : 41° 
49514 "Be 57° 
°75193 °29 54° 
73953 : 54° 
*39290 3552 43 ° 
*42877 "332: 52° 
46062 316: 60° 
37010 "486 43° 
33055 “384 45° 
42944, ; 49 - 
*39265 “37: 51° 
43614: . 59° 
*37217 33758 ; 52° 
*39528 33456 : 52° 
‘40725 | 0°42910 : 51.°62 


Ethylene chloride °2521 
Ethylidene chloride "1743 
Acetic chloride ..........| 1°1051 
CRE 60 soc 58s seseeneo] 2 eee 
Propyl alcohol "8044 
Isopropyl alcohol. ........| 0°7887 
Methaldehyde ........... 8604 
Propyl bromide *3520 
Isopropyl bromide 3097 
Propionic chloride........| 1°0646 
Propyl iodide...... coceee 7427 
Isopropyl iodide. . .++| 1°7033 
Butyl alcohol (normal). “8099 
Trimethylcarbinol *7864 
Butaldehyde ‘8170 
Isobutaldehyde 7938 
Butyric acid 9587 
Isobutyric acid 9490 
Butyric chloride 0277 
Isobutyric chloride.......| 1°0174 
Butyl chloral............| 1°3956 
Butyl iodide 6166 
Isobutyl iodide “6056 
Ethyl monochloracetate ../ 1°1585 
Ethyl dichloracetate °2821 
Ethyl trichloracetate......}| 1°3826 
Amy] alcohol "8104 
Ethyl carbonate..........| 0°9762 
Valeric chloride 9887 
Ethyl a-chloropropionate. .| 10869 
Ethyl cepa NNR °2461 
Acetal......... .| 0°8314 
Paraldehyde 0 “9943 
Ethyl acetoacetate. . .' 1°0256 
VOL. XXXVIIL. 
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A-1 Molecular 
Name. Sp. gr. A. B. “ae, | sdinetion, 
Ethyl GEMIEEO.... 0.060.000 1°0793 | 1°39920 0 °38988 0 °3699 54°00 
Ethyl chlorobutyrate .....| 1°0517 | 1°41296 | 0°40329 | 0 -3927 59°10 
COMMING! .. 2...ccccccss 0 8495 | 1°41426. | 0°39390 | 0-4877 55°59 
Methylhexylearbinol...... 0°8193 | i°41325 0°39088 | 0°5044 65°57 
Methylhexylketone errr 0°8185 | 1°40474 0 °39524 0 °4945 63°29 
Triethyl citrate.......... 1°1369 | 1°43286 | 0°43816 | 0°3807 | 105-09 
Tetrethyl citrate......... 1°1022 | 1°43498 | 0°46767 | 0°3946 | 119-97 
Methyl alcohol .......... 0°7953 | 1°32143 | 0°27821 | 0°4042 12°93 
Ethyl alcohol............ 0°8000 | 1°35322 | 0°31532 | 0°4415 20°31 
| See ror ne i 1°32392 | 0°30997 | 0°3239 5°83 
Formic acid .............| 1°2188 | 1°36062 | 0°37250 | 0:2959 13°61 
EEE ig ovis anes oreitie 1°0495 | 1°36184 | 0°34588 | 0°3448 20-69 
Propionic acid........... 0°9946 | 1°37643 | 0°35210 | 0°3785 28°01 
WRIGHONNC 4, +00-60.00000 0°9298 | 1°39344 | 0°37751 | 0°4231 43°16 
RS i snd oebai ea 09237 | 1°40264 | 0°38754 | 0-4359| 50°56 
Oenanthylic acid......... 0°9160 | 1°41005 0 °39557 0 4477 58°19 
Methyl acetate .......... 0°9039 | 1°35156 0°32702 0°3889 28 -78 
Ethyl formate .......... 09064 | 1-35038 | 0-32836 | 0-3866| 28°61 
Ethyl acetate ............ 0°9007 | 1°36293 0 °33405 0 °4029 35 °46 
Methyl butyrate ........ 0°8'-62 | 1°37879 | 0°35077 0 -4227 43°11 
Methyl valerate..........| 0°8795 | 1°38420 0°36715 0°4368 50°67 
Ethyl butyrate. .......... 08892 | 1°38580 0 °35310 0 °4339 50 ‘33 
Amy] formate............ 08802 | 1°3874L | 0°36682 | 0°4401 51°06 
Ethyl Cn 0°8661 | 1°38659 0 -36214 0 4464 58 °03 
Amyl WOOCRES 6.6.66. c00: 80:00 0°8561 | 1°39312 0 *36882 0 °4592 59-70 
Amy] valerate ........... 0°8568 | 1°40089 | 0°38320 0 °4679 80°48 
Aldehyde ......+esseee: 0°7799 | 1°32229 | 0°32161 | 0°4132 18°18 
Valeral.........0022++--| 0°7984 | 1°37749 | 0°37283 | 0°4728 40 ‘66 
CS REE CCC Ce 0°7920 | 1°34888 0 °35612 0 °4405 25 °55 
Ethyl ether..........00.. 0°7157 | 1°34368 0 °32067 0 -4802 35°53 
Acetic anhydride ........| 1 ‘0816 | 1°37982 0 -36614 0 °3512 35 82 
Glycol sora antl oO 1°1072 | 1°41651 0 °37852 0 °3762 23 °32 
‘ Ethylene diacetate........ 1°1561 | 1°41010 | 0°39725 0°3547 51°79 
Glycerol .....ceesecseees 1°2590 | 1°46118 0 -40728 0°3663 | 33°70 
Ne ee 1°2403 | 1°42968 0 °40794 0 °3464. | 31°18 
OS errr 1°0702 | 1°520385 | 1:°08925 | 0°4862 45°71 
Benzaldehyde............| 1°0455 | 1°50940 | 1°28201 | 0°4872 51°65 
Salicylaldehyde .......... 1°1671 | 1°52167 | 1°85280 | 0°4470 54°53 
Methylsalicylic acid ...... 1°1801 | 1°50148 | 1°23687 | 0°4249 64°59 
Methyl benzoate ........ 1°0862 | 1°48961 0 ‘94663 0 °4508 61°30 
Ethyl benzoate ....cccece 1°0473 | 1°48051 0 88444 0°4588 68 82 


The following conclusions have been deduced from these observa- 
tions :— 

1. The atomic refraction of oxygen is variable: in those compounds 
in which the oxygen is attached toa carbon-atom by double linking, 
the value is 3°29, but in hydroxyl and in all cases where the oxygen 
is united to two other atoms, the atomic refraction is 2°71. 

2. The atomic refraction of chlorine, bromine, and iodine, is in- 
variable. 

8. The influence of double linking of carbon with oxygen atoms is 
totally different from that between carbon-atoms alone. In the latter 
case the refractive and dispersive power is greatly increased, whilst 


ter 
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the double linking of carbon with oxygen exerts only a slight influence 
in this respect. W. C. W. 


Atmospheric Electricity. By Mascarr (Compt. rend., 91, 158— 
161).—The author’s observations were made by means of a Thomp- 
son’s quadrant electrometer, the needle of which was arranged to 
mechanically record its position. The pairs of quadrants were con- 
nected with the poles of a battery, the intermediate part of which 
communicated with the ground, while the needle was joined to a care- 
fully insulated vessel, from which issued a stream of water. The 
results show that the potential of the atimosphere, always positive, is 
much higher and more uniform in the night than in the day. The 
minimum occurs at 3 p.m., and the maximum about 9 p.m., remaining 
nearly constant until 3 a.m. 


Alternating Currents, and the Electromotive Force of tlie 
Electric Are. By J. Jousert (Compt. rend., 91, 161—164).—The 
intensity of the alternating currents generated by a Siemens or a 
Gramme machine, are represented by a curve which is almost exactly 
a sinusoid, except that the maximum is slightiy displaced in the direc- 
tion of the motion. The whole curve shows, however, a retardation 
of one-eighth of a period, and this the author attributes to the induetive 
action of the current on itself. 

The difference of the potential between the two carbons of the arc 
rises in an inappreciable time from zero to 40 or 45 volts, and its fall 
is rapid, but traceable. Not only does the difference of potential 
remain constant during the whole period of a current of given mean 
intensity, but even when the mean intensity of the current varies 
within wide limits. The author attributes to the carbons an in- 
dependent electromotive force analogous to the polarisation of elec- 
trodes, but offers no explanation on this point at present. 

R. R. 

A New Air Thermometer. By A. Wirz (Compt. rend., 91, 164). 
The author proposes to employ Leslie’s differential air thermometer 
for the determination of temperatures absolutely, by keeping one of 
the bulbs at a fixed temperature. This is accomplished by enclosing 
in it a coiled platinum wire, through which the current of a constant 
battery circulates until the circuit is broken by the movement of a 
column of mercury dependent upon the expansion of alcohol deter- 
mined by the temperature of the air-bulb. The oscillations of tem- 
perature do not exceed 0°1°, and with only a little attention to keep 
in action two small Poggendorff cells, the author has kept the 
bulb at a uniform temperature for an indefinite number of days. By 
suppressing the thermoscopic bulb, the apparatus becomes a barometer, 
and may be employed for automatically registering the atmospheric 
pressure. The author proposes to call this instrument a thermobaro- 
graph. R. R. 


Specific Heat and Expansion of the Solid Elements. By 
H. F. Wiese (Ber., 13, 1258—1263).—In certain groups of elements, 
a simple relation exists (according to the author) between the pro- 
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ducts of the specific heat of the elements by their melting points cal- 
culated from the absolute zero. 
These numbers are, for Group I: Li 8°54, Na 2°55, K 1°56, Cu 9°14, 
Ag 5:14, Au 3:14. ITI: Zn 2°33,Cd 1:33. TIT: Br 1:23, 1 1:21, &e. 
When «@ represents the cubical expansion of a solid element, a its 
atomic weight, c its specific heat, and m= its melting point calcu- 


lated from the absolute zero, then gq gives the constant 2°6 with a 


c.m 
possible error of + 0°04. The expansion of an element can be calcu- 


lated approximately by means of the formula « = Only 


26a.c.m 


those elements which crystallise in the regular system follow this 
rule. W. C. W. 


Expansion and Molecular Volumes of Liquid Organic Com- 
pounds. By H. F. Wiese (Ber., 13, 1263—1265).—For the acids 
and ethereal salts of the acetic acid series, the product of the molecular 
weight of any of these bodies, by the mean coefficient of expansion, 
multiplied by the absolute boiling point, and divided by the density ai 
0°, is equal to a constant (which varies from 3°1 to 3:8) multiplied by 
Aa 


d 


the number of atoms in the compound, T = ~ constant, eg., for 


formic acid, A* T = 1557 =5 x 3:1. 


The density of a liquid at its boiling point 6, can be calculated by 
A 


means of the formula é, = 


2(m+1) . 3542" WwW. C. W. 


Refrigerating Mixtures with two Crystallised Salts. By A. 
Dirte (Compt. rend., 90, 1282—1285).—The author has already 
shown that the reduction of temperature which accompanies the mixing 
of certain crystallised salts with concentrated acids, is to be attributed 
to the liquefaction of the water which separates from the hydrated 
salt. Such being the case, it ought to be possible to prepare refri- 
gerating mixtures by means of two solid substances, one of which is a 
strongly hydrated salt; it would be necessary to effect a double de- 
composition of such a nature that the heat produced was very small as 
compared with the number of heat units absorbed in the liquefaction 
of the water of crystallisation. 

Ammonium nitrate and Sodiwm sulphate——Without reckoning the 10 
molecules of water of the sulphate which take no part in the decom- 
position, the heat-units before reaction will be 80°7 + (163-2 + 2°3) 
= 246°2, and after reaction 157°2 + 88°9 = 246°1: the double decom- 
position will therefore be effected without sensible variation of heat, 
but as the 10 molecules of water set free will require for liquefaction a 
large number of units, it is certain that the reaction will be accom- 
panied by a very considerable reduction of temperature. A direct 
experiment showed that the temperature was lowered about 20°; the 
solution of the new products in the water formed will also tend to re- 
duce the temperature. 
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In like manner, a mixture of ammonium nitrate and crysta!lised 
sodium phosphate, reacting on the same principles, effects a reduction 
of about 18°, and ammonium nitrate or chloride with sodium carbo- 
nate about 25°. Ammonium nitrate and dry potassium carbonate 
also acts as a refrigerating mixture, but the cold produced in this 
instance is due to the dissociation of the ammonium carbonate (Ber- 


thelot). J. W. 


Heat of Combustion of Sulphur. By J. Tnomsen (Ber., 13, 
959—961).—Favre and Silbermann found the heat of combustion for 
one atom of sulphur, burning to form sulphurous anhydride, to be 
71040 c. (Ann. Chim. Phys. [3], 34, 448). Berthelot (Compt. rend., 
84, 674), however, finds it to be 69140 c., explaining the difference of 
this result from that of Favre and Silbermann, by supposing that in the 
former case a larger amount of sulphuric anhydride was formed than 
in the latter. The author has determined this quantity, estimating 
the amounts of sulphurous and sulphuric anhydrides formed, and 
after deducting the heat necessary to oxidise the sulphurous anhydride 
to sulphuric anhydride, finds that the heat of combustion of rhombic 
sulphur when burning to form sulphurous anhydride, is 71080 c., and 
of monoclinic sulphur 71720 c.; a result agreeing with that of Favre 
and Silbermann. em 


Thermochemical Investigation of the Theory of the Carbon 
Compounds. By J. Tuomsen (Ber., 13, 1321—1334).—The author 
has determined the heat of combustion and of formation of the oxides 
of carbon and of several hydrocarbons. 


Heat of formation. 
a 


“Under constant For constant volume. ~ 
Heat of pressure. r — ~ 
combustion. Experiment. Calculated. 
213530 20150 19570 19380 
373330 26570 24510 24190 
533500 30820 29950 29000 
334808 — 4160 — 4740 — 4950 
495200 + 760 — 400 — 140 
—48290 — 48290 — 48660 
+ 28590 + 28880 + 28980 
+ 68370 + 68080 a 
+ 96960 +-96960 96860 


The results in column five are calculated by means of the formula 
(CxHom) = — nd + mg + Yv, where =v = the sum of the values of 
the bonds uniting the carbon-atoms together. 

d= the heat of dissociation of an atom of carbon = 38900 + a, 


andg =r +2. 


vy = 14570°. vert siearte:e=0+ a: 


vt = —2r + 22, and CO = 67880. WwW. C. W 


| 
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Heat of Combustion of the Principal Gaseous Hydrocarbons. 
By Brerruetot (Compt. rend., 90, 1240—1246).—In order to measure 
the heat of combustion, the hydrocarbon was exploded with oxygen 
in a small steel calorimeter, platinised on the interior. The numbers 
represent the heat of combustion at constant pressure, calculated from 
the determinations at constant volume :— 


Heat of formation. 


Heat of com- From From amorphous 
bustion. diamond. 

Hydrogen — 
Carbonic oxide .... : + 25:7 
Cyanogen ; — 745 
Methane ‘f + 185 
+ 65 
— 154 
Acetylene j — 60°4 
Methyl ether ; + 50°8 
Propane ; + 45 
Propylene — 183 
Allylene : — 46°5 


STO CO > i bo FS OF 
CR OD GOO Cr Bh Or OX 


ies) 


These numbers show that the heat of combustion of a hydrocarbon 
is not always equal to that of its elements. The variation is least in 
the case of the saturated hydrocarbons, C,Hen +2, but the heat disen- 
gaged in the formation of marsh-gas from its elements appears to be 
greater than that of any of its homologues; a character which is in 
accordance with its relative stability. The difference in the cases of 
ethane and propane is small and nearly identical, so that if this figure 
remains constant for the higher homologues, we may conclude without 
going beyond the limits of experimental error, that the heat of com- 
bustion of the higher members of the series at least is nearly if not 
exactly identical with that of their elements. 

The heat of formation of the other hydrocarbons is negative, the 
variation increasing according as the hydrocarbon is less hydrogenised ; 
thus the addition of H, to the formula of acetylene disengages + 45 
units; to allylene, + 28°2 units, the special character of the homo- 
logous series being more marked in its first term, agreeably with what 
has been already mentioned in the case of marsh-gas. The addition 
of H, to the formula of ethylene disengages + 21°9 units; to pro- 
pylene, + 22°8, or nearly the same figure. Between any two con- 
secutive homologues, the differences of the heat of combustion are: in 
the C,H>, +2 series, 175°3 and 164°7; in the C,H,, series, 165°9; in 
the .C,Hen—. series, 148°4, the actual combustion of C (diamond) 
+ H, being 163. 

Although the calculation of the heats of formation of organic com- 
pounds by means of their combustion equivalents is accurate in prin- 
ciple, it must be employed with increasing reservation when the 
relation of the heat of combustion to the molecular weight becomes 
more and more considerable. Nothing can be deduced from a dif- 
ference of from 3 to 4 units in the ethyl series; from 5 to 6 units in 
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the propyl series; nor from 8 to 10 units in the amyl series, and so 
on. J. W 


Heat Disengaged in the Combustion of some Isomeric Fatty 
Alcohols, and of Oenanthal. By W. Lovcuinine (Compt. rend., 
90, 1279—1282).—The experiments of Berthelot on the formation of 
isomerides having similar chemical functions, led him to conclude 
that their formation is attended with a disengagement of nearly equal 
amounts of heat: the experiments of the author confirm this view. 

Thus the molecule of normal propy] alcohol (taken in grams) evolved 
480°3 units; of isopropyl alcohol, 478-2 units; the heat of combustion 
of the normal alcohol calculated theoretically by Favre and Silber- 
mann, should be 481°2 units. 

In like manner the molecule of isobutyl alcohol evolved 636°7 units ; 
the theoretical number calculated by Favre and Silbermann being 
633°6 units. 

Fermentation amyl alcohol, which is a mixture of several primary 
alcohols, was compared against the tertiary alcohol, dimethyl-ethyl- 
carbinol ; the former gave 793°6, and the latter 788°5 units. Favre and 
Silbermann’s calculation for an isoamy!] alcohol is 788°3 units. From 
these data it would follow that the different operations involved in the 
transformation of a primary into a secondary or tertiary alcohol, produce 
a calorific effect whose sum is equal to zero; the conclusion, however, 
holds good only on the supposition that the value of the total heats of 
vaporisation of the different alcohols is in all cases the same. 

The molecule of oenanthal (in grams) evolved 1062°5 units of heat. 
From Favre’s table the heat of combustion of oenanthylic alcohol 
should be 37-0 units higher than that of its aldehyde, or 1099°6 units ; 
this number is less than that which corresponds to the difference, 
540 units, between isopropyl alcohol and acetone. J. W. 


Thermo-chemistry of Ethylamine and of Trimethylamine. 
By Berruetot (Compt. rend., 91, 139—145).—The heat of combustion 
of ethylamine, C.H,N, is 409°7 units ; that of trimethylamine, C;H,N, is 
5920 units. The heat of solution in water of the gas is, for ethylamine, 
12°91 units ; for trimethylamine, 12°90 units. Both bases have, therefore, 
great affinity for water, and the heat developed in diluting solutions of 
trimethylamine is double of that developed by equivalent solutions of 
potash and soda. The heats of formation of the hydrochloride, ace- 
tate, and sulphate of trimethylamine are respectively 8°9, 8°3, and 
10°9 units, the substances being in solution; the formation of the solid 
hydrochloride from the gases gives 39°8 units. Hydrochloric acid in a 
solution containing equivalent quantities of trimethylamine and am- 
monia is nearly equally divided between the two bases. R. R. 
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Inorganic Chemistry. 


Vapour-density of Iodine. By V. Mryer (Ber., 13, 1010—1011). 
By employing a higher temperature than hitherto attained, the author 
finds the vapour-density of iodine to be 4°55, agreeing very nearly with 
the value for I, and not 3I., as obtained at lower temperatures. The 
author thinks that by using still higher temperatures the iodine vapour 
may undergo a still further dissociation. | Je ae 


Vapour-density of Iodine. By J. M. Crarts (Ber., 13, 1316— 


1321).—A reply to Victor Meyer (Ber., 13, 1010 and 1103). 
Ww. C. W. 


Proportion of Carbonic Anhydride in the Air: Reply to a 
Note by M. Reiset. By Marié Davy (Compt. rend., 90, 1287—1289). 
—Reiset considers in the first place, that the author’s results cannot 
be considered as accurate, because the daily volume of air used was 
not corrected for temperature and pressure ; secondly, having made a 
series of experiments near Dieppe, he concludes that the proportion of 
carbonic anhydride in the atmosphere is practically invariable, in oppo- 
sition to Marié Davy, who from experiments near Paris had found 
that it did vary, and had endeavoured to predict meteorological pheno- 
mena therefrom. 

To this the author replies, that whereas in Reiset’s experiments by 
weight, it was necessary to correct for temperature and pressure, in 
his own experiments by volume it was less important, since it only 
affected the third place of decimals, which was the limit of precision 
to-which the analyses could attain. 

That to deduce a perfect uniformity of composition from two series 
of experiments only made at an interval of six years is impossible, and 
that had Reiset obtained varying results instead of identical ones, it 
would have been equally impossible to infer a permanent change in the 
proportion of carbonic anhydride in the air. 

To the theory of uniformity of proportion, numerous weil-authenti- 
cated facts can be opposed. Truchot found 3:13 parts of carbonic 
anhydride in 10,000 at Clermont Ferrand, at an altitude of 395 metres ; 
2°03 parts at the summit of the Puy de Dome, 1,446 metres ; 1°72 parts at 
the summit of the Pic de Sancy, 1,884 metres; moreover, Regnault has 
shown that the proportion of oxygen can in certain cases, especially in 
warm climates, vary from 2,093 parts in 10,000 to 2,030 parts; if all 
the oxygen which has disappeared were to be replaced by carbonic 
anhydride, the proportion of this latter would rise from 3:0 parts to 
66°0 parts, a variation which no one presumes ever to have observed. 

During two rainy years, when Paris was under the influence of an 
equatorial current, a large proportion of carbonic anhydride was found. 
A year later, when a different atmospheric circulation obtained, a much 
smaller percentage of carbonic anhydride was present. Towards the 
end of October, 1879, the proportion of carbonic anhydride had fallen 
to a minimum ; it was therefore concluded that a dry period was im- 
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minent. This coincidence was realised, and although this is at present 
almost the only meteorological phenomenon known to be in any way 
connected with the carbonic anhydride in the atmosphere, the author 
thinks the further prosecution of the subject is not unworthy of the 
attention of meteorologists. J. W. 


Crystallised Hydrofluosilicic Acid. By M. Kessier (Compt. 
rend., 90, 1285—1286).—In order to prepare a concentrated solution 
of hydrofluosilicic acid, silicon fluoride was passed into hydrofluoric 
acid. The process was very successful, and it was found that when 
the hydrofluoric acid was concentrated there was no deposition of 
silica, or ahsorption of excess of gas. In operating in this manner, 
the tube through which the silicon fluoride passed and the recipient 
became filled with needle-shaped crystals, which on examination proved 
to be a definite hydrate of hydrofluosilicic acid. They were free from 
hydrofluoric acid, for their aqueous solution after precipitation by 
excess of potassium chloride, did not corrode glass, neither did they 
contain excess of silicon fluoride, for the potassium silicofluoride so 
formed after having been washed with dilute alcohol, left behind no 
trace of silica in the evaporated washing waters. 

The crystallised acid is colourless, very hard, and very deliquescent; 
it fumes strongly in the air, and melts at about 19°. Heated beyond 
this point it boils, but decomposes at the same time. Its composition, 
which was not very definitely made out, appears to be nearly 
Sif,.2HF + 2H,0, or a little less than 2°5 molecules of water to one 
of acid. 

The author proposes to see whether it is not possible to obtain a 
similar hydrate of hydrofluoric acid, or compounds of silicon fluoride 
with other hydracids, such as hydrobromic and hydriodic acids. 

J. W. 

Pentahydrated Calcium Carbonate. By E. Preirrer (Arch. 
Pharm. [2], 15, 212—216).—This compound, already described in 
Gmelin’s Handbook from the observations of Pelouze and Salm- 
Hortsmar, was found by the author as a crystalline deposit in the 
pumps and pipes which delivered water from a well. The water, after 
depositing this salt, acquired a flat taste, and was almost free from 
carbonic acid. When the water was taken fresh from the well, shaking 
and stirring also caused it to deposit the above calcium salt. The solid 
residue of the water rose considerably, and consisted largely of potash 
when the deposit formed most largely. The author considers that 
the salt was formed by potash-lye leaking into the water and removing 
the carbonic acid from the water, the salt being then precipitated in 
a hydrated condition because of the low temperature (10—12° C.) of 
the water. It was kept under water unaltered at a temperature of 
20°C., but at a slightly higher temperature the particles lost their 
transparency and water of crystallisation. In the air, it crumbled to 
powder and also lost its water. The crystals appeared to belong to 
the rhombic system. F. C. 


Formation and Constitution of Bleaching Powder. By G. 
Lunes and H. Scuipri (Dingl. polyt. J., 23'7, 683—73).—The subject 
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has been much investigated, but there is still great difference of 
opinion. The present investigation deals with four questions. In all 
cases the solid substance is considered. 

1. The Influence of the Amount of Water present in the [ime on the 
preparation of Bleaching Powder.—A commercial lime of great purity 
was used, having the following composition :— 


The lime, with variable amounts of water, exposed to dry chlorine, 
gave as follows :— 


Water per cent.— 

6°5, 13°6, 17°6, 21°6, 24, 26, 27°8, 282, 301, 31°8. 
Bleaching chlorine— 

9°06, 32°86, 37°38, 38°82, 40°71, 40°89, 43°13, 40°36, 38°78, 36°85. 


Other experiments with incompletely dried, less dry, more moist, 
and still moister chlorine gave, for lime containing 24 per cent. of 
water, the following amounts of bleaching chlorine, viz., 42°12, 41°76, 
38°24, and 37 per cent. respectively. Calcium hydrate dried at 100”, 
and containing 24 per cent. water, gave with dry chlorine 39°3 per 
cent., and with incompletely dried chlorine 41°59 per cent.; whilst 
undried hydrate with 25°3 per cent. of water gave 40°6 and 40°6 per cent. 
with both classes of chlorine. Hence that perfectly dry hydrate does 
not absorb chlorine (Graham, Tschigianjanz, &c.) is erroneous, as 
Stahischmidt and Kopfer had found previously ; and the absorption goes 
on when a large excess of quicklime is present, in which case the dry- 
ness is ensured; further, the amount absorbed is greater than would 
be the case if the quicklime acted as dead ballast only. The strongest 
bleaching powder containing up to 43°42 per cent. of available chlorine 
can be obtained with perfectly dry chlorine. This is produced when 
the lime contains about 4 per cent. more water than is necessary to 
form hydrate. When the chlorine contains moisture, the lime used 
must contain correspondingly less water, so that the end-product may 
be the same. 

2. The Influence of Arr on Bleaching Powder.—In moist air at about 
80°, much oxygen is evolved; the whole of the chlorine remains in 
the residue partly as chloride and partly as chlorate, thus: CaOCl, = 
CaCl, + O and 6CaOCl, = Ca(ClO;). + 5Cl. In dry air at 100°, the 
air coming away contained 0°87 per cent. of oxygen, due to the 
bleaching powder, and 14°94 per cent. of chlorine; the residue con- 
tained 22°25 per cent. chlorine as chloride, 3°51 as chlorate, and 1°35 
as available chlorine. | 

3. Bleaching Powder with Carbonic Anhydride——Here the authors 
remark that the conclusion cannot be avoided that no formula of 
bleaching powder can be correct in which calcium chloride appears, 
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since in the presence of a little moisture almost all the chlorine is ex- 
pelled by carbonic anhydride. They condemn the formule of Gay- 
Lussac, Kolb, Stahlschmidt, and others as impossible, and support 
Odling’s Cl—Ca—OCl as being sufficient to explain ali observed ap- 
pearances. 

4. Behaviour of the Water contained in Bleaching Powder.—The 
authors conclude that the water expelled below 150° is either hygro- 
scopic, or from a hydrate of CaOClh, or from both; between 150° and 
290° very little comes off, whilst the water expelled between 290° and 
a red heat comes from free calcium hydrate. The strongest bleaching 
powder contains very little water in excess of what is required for the 
formation of CaOCl,, H,0, and Ca(OH).. Over sulphuric acid not 
only is hygroscopic water removed, but also some from the compound 
CaOCl,.H,0, if such a compound exists. Analysis of a good labo- 
ratory sample of bleaching powder gave :— 


Available Cl 
Cl as CaCl, 
H,O.(mean of three determinations) 17:00 


H.0 (by difference) .... 


100-00 


Actual determination of the water gave 0°66 per cent. more. The 
small quantity of calcium hydrate need not be considered essential to 
the formula of bleaching powder, but seems due to mechanical ad- 
mixture. The circumstance that good bleaching powder rubbed up 
with a little water swells up and evolves heat, can easily be explained 
by the equation 2(C1.Ca.OCl) = ClO.Ca.OCl + CaCl,. On diluting, 
the resulting product is obtained as voluminous flocculent precipitate, 
as if separated from combination. J. T. 


Compound of Alumina with Carbonic Anhydride and 
Ammonia. By M. Barru (Annalen, 202, 372—375).—Various 
statements have been made with regard to the composition of the pre- 
cipitate produced in a solution of alum by ammonium carbonate, by 
Bley (J. pr. Chem., 39, 1); Barratt (ibid., 82, 61); Parkmann (‘bid., 
89, 116) ; Muspratt (Annalen, 72, 120); Langlois (ibid., 100, 374) ; 
Wallace (Jahresb., 1858, 70); and Rose (Pogg. Ann., 91,461). Bley 
proved that it contained alumina, carbonic anhydride, and often am- 
monia; Muspratt gave it the formula 3A1,0;.2CO, + 16H,0; while 
Rose regarded it as Al,O; + (NH,).0 + 2CO, + 4H.0; and Langlois 
as 3(Al,0;.CO.) + 5(Al,0;.8H,0). Recently Urbain and Renoul 


792 ABSTRACTS OF CHEMICAL PAPERS. 


(J. Pharm. Chim. [4], 30, 340) regard the precipitate formed in the 
cold as CO, + Al.O; + 8H.O. 

By adding a solution of pure alumina in hydrochloric acid to excess 
of cold ammonium carbonate, the author obtained a precipitate 
which, when washed with cold water and dried over oil of vitriol, con- 
tained (in one case) Al,O; = 37°44, CO, = 17°7, NH; = 4°92, and 
H,O = 39°94 per cent. It was obviously a mixture of a double alu- 
minium and ammonium carbonate, with either alumina or aluminium 
carbonate. A carbonate without ammonia has not as yet been proved 
to exist. Ch. B. 


New Aluminium Sulphate. By P. Marcurrire (Compt. rend., 
90, 1354—1357).—When ammonium alum is decomposed by heat, 
anhydrous aluminium sulphate is first obtained. By pushing the de- 
composition somewhat further, sulphuric acid is volatilised; so that 
by carefully regulating the heat, a residue can be finally obtained 
almost entirely soluble in water, and consisting mainly of the ses- 
quibasic sulphate. This salt, which has not been before described, is 
entirely different in appearance from the ordinary sulphate. It crys- 
tallises in rhombohedrons and not in nacreous scales; its solubility in 
water at 15° is about 45 per cent., but it can be separated from the 
ordinary sulphate by fractional crystallisation. Analysis gave :— 


Al,03. SO. Fe,03. H,O. Loss. 
21°2 33°84 0°01 44°90 0°05 = 100 


from which the formula A],0;.2S0;.12H,0 or 2A1,0;.3S0;.18H.0 is 
deduced. 
A list is given in the memoir of ten different aluminium sulphates 
which are known at the present day. J. W. 


Specific Heat and Atomic Weight of Glucinum. By L. F. 
Nitson and O. Perrersson (Compt. rend., 91, 168—171).—The authors 
have redetermined the equivalent of glucinum, using pure specimens 
of glucina, the mean of four experiments being 4°542 (0 = 8). If 
glucina be GI,O;, this gives 13°65 as the atomic weight of glucinum. 
They find also that the specific and atomic heats of glucinum increase 
with the temperature like those of iron, but at 300° the atomic heat 
of glucinum is not: so great as that of iron. Glucinum cannot there- 
fore be compared with carbon, boron, and silicon, the specific heats of 
which increase much more rapidly. The atomic heat of glucinum is 
quite normal if the atomic weight be taken as 13°65. R. R. 


Colloidal Ferric Hydrate. By L. Macnrer pz 1a Source (Compt. 
rend., 90, 1352—1354).—Severai specimens of dialysed iron were 
analysed and found to vary in composition from 12Fe,0;.Fe.Cl, to 
30Fe,0;.Fe,Cl,. The latter preparation, known in commerce as ‘fer 
Bravais,” was constant in composition, and was identical with the 
basic oxychloride of iron, the formula of which was first accurately 
ascertained by Graham. 

In order to find out whether this constancy of composition was 
due to the impossibility of separating the whole of the ferric chloride 
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by dialysis, a sample was diluted so as to contain 0°8 per cent. of ferric 
oxide, and submitted to prolonged dialysis for three. months. At the 
beginning of the experiment, the composition of the liquor was 
30Fe,0;.Fe.Cl,; after one month, 64Fe,0;; after two months, 102Fe.0, ; 
after three months, 116Fe.0; to one molecule of Fe.Cl,; whilst traces 
of chlorine still continued to pass through the diaphragm. The latter 
was now in too small proportion to measure quantitatively, but it was 
placed beyond doubt that the oxychloride of composition 116F e,0;.Fe,Cl,, 
still lost chlorine by dialysis. 

The author thinks that these experiments are sufficient to prove that 
ferric hydrate is, under certain conditions, soluble in water, and that 
it is unnecessary, in order to explain such solubility, to imagine that 
the hydrate is engaged in some more or less complex combination. In 
support of this opinion, it may be mentioned that, from considerations 
of an altogether different character, Debray has already arrived at the 
same conclusion. 

When “fer bravais” is evaporated to dryness and the residue 
treated with water, the ferric chloride dissolves, but the ferric hydrate 
remains insoluble; the hydrate, in solution, and dried at 100°, appears 
to be the normal salt 2Fe,03;.8H.O, at least as far as theoretical caleu- 
lation of the weight of residue from known quantities of solution 
may be considered to support such a conclusion. J. W. 


Action of Chlorine on Chromium Sesquioxide. By H. 
Morssan (Compt. rend., 90, 1357 —1360).—Strongly ignited chromium 
sesquioxide submitted to the action of dry or moist chlorine at 440° is 
not attacked, but chromium sesquihydrate under similar circumstances 
is readily attacked, and red vapours are produced, which condense to 
chromium oxychloride, C,0.Ch. 

It would appear that chromium sesquioxide, anhydrous but not 
calcined, is attacked by chlorine at 440° with production of the ses- 
quichloride and not of the oxychloride, but the action soon ceases, 
owing to the superficial coating of sesquichloride preventing the fur- 
ther action of chlorine; the presence, however, of water either in the 
current of chlorine or in the oxide brings about at this temperature 
the decomposition of the sesquichloride, according to the following 
equations :— 


Cr,0; + nCl = CrCl; + O; + (n—6)Cl 
Cr,Cl, + 2H,O + nCl = 20,0,Cl, + 4HCl + (n—2)Cl. 


If the passage of moist chlorine over the non-calcined sesquioxide 
be stopped as soon as red vapours begin to be disengaged, and the 
excess of chlorine be expelled by a current of carbonic anhydride, there 
will be found to remain in the apparatus a brown powder, the com- 
position of which is nearly that of the oxychloride of Moberg. It is 
an intermediate substance less oxidised than the ordinary oxychloride, 
and decomposible by water. Chromium oxychloride also results from 
the action of dry oxygen at 440° on the sesquichloride. With the 
non-calcined sesquioxide, oxygen causes an increase in weight, and a , 
blackish-grey substance is produced which seems to be the oxide 
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CrO,; it evolves chlorine readily when treated with concentrated 
hydrochloric acid. J. W. 


Combinations of Uranium Oxyfluo-Compounds with 
Fluorides of the Alkali Metals. By A. Dirre (Compt. rend., 91, 
166—168).—The action of the neutral fluoride of an alkaline metal on 
the green oxide of uranium gives rise to insoluble, anhydrous crystal- 
line compounds, having the formula U,0,F1,..4MFI. Acid fluorides of 
alkali metals, on the other hand, react to produce soluble hydrated 
salts, having the composition U,OF],.4MF1.7H,0. R. R. 


Organic Chemistry. 


Action of Ethyl Chloride on Ethylamines. By E. Duvittirr 
and A. Bursting (Compt. rend., 91, 173—175).—When ethyl chloride 
is heated at 100° in a sealed tube with an alcoholic solution of the 
ethylamines produced in the reaction between ethyl chloride and 
ammonia, and the product is treated with soda in excess, four ethyl 
bases are obtained, namely, triethylamine, diethylamine, monethy]- 
amine, and tetrethylammonium hydrate. R. R. 


Decomposition of Simple Organic Compounds by Zinc-dust. 
By H. Jaun (Ber., 13, 983—990).—The alcohols from ethyl alcohol 
upwards are decomposed by zinc-dust at 300—350° into hydrogen 
and the olefine corresponding with the alcohol. Propyl and isopropyl 
alcohol both yield a propylene whose dibromide boils at 142—143°. 
Methyl alcohol holds an exceptional position; it is decomposed into 
carbonic oxide, hydrogen, and a small quantity of marsh-gas. Ethyl 
alcohol undergoes a similar decomposition at a dull red heat, yielding 
marsh-gas, carbonic oxide, and hydrogen. This decomposition of 
methyl alcohol is, to some extent, to be accounted for by the consti- 
tution of its molecule ; and, further, Berthelot (Compt. rend., 54, 515) 
has shown that with respect to heat of formation, methyl alcohol 
holds an exceptional position as compared with its homologues. 


ye. 


Combination of Allyl Alcohol with Baryta. By C. Vincent 
and DeracnanaL (Compt. rend., 90, 1360—1361).—When allyl 
alcohol is dried over anhydrous baryta, as is generally recommended, 
a very large loss of alcohol results; it was thought probable, there- 
fore, that some combination had taken place between the baryta and 
the alcohol. The addition of baryta causes a very considerable 
development of heat, the alcohol becomes yellow, and the liquid 
portion when filtered from the excess of baryta and evaporated to 
dryness leaves a mass of microscopic crystals. From these crystals, 
which contain 62 per cent. of baryta, the alcohol can be recovered by 
distillation with water. The formula 2C;H,O,BaO requires 56°88 per 
cent. of baryta, the excess of baryta found over that theoretically 
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required being due to the solubility of barium hydrate in the solution 
of the allylate. Allyl alcohol also dissolves barium allylate, and this 
solution when evaporated over sulphuric acid leaves an amorphous 
mass, which dries with difficulty at the ordinary temperature. Ina 
vacuum at 100°, however, the allylate becomes perfectly dry, and has 
then acquired the property of decomposing rapidly on a slight ele- 
vation of temperature, leaving a pulverulent and very voluminous 
carbonaceous residue. 


Action of Bromine on Cane-sugar. By O. GrissHaMMER 
(Arch. Pharm. [3], 15, 193—210).—The author gives a short notice of 
the researches on this subject of Hlasiwetz, Barth, and of Habermann, 
and then states that he has found that bromine readily acts on a 
warm aqueous solution of cane-sugar. When 2 atoms of bromine 
were added, the colour quickly vanished; on further addition of 
2 atoms, the colour disappeared after several weeks ; a fifth atom did 
not disappear after long standing, but decomposition and blackening 
took place, and was increased by heating the liquid. After the 
reaction, the bromine was found to be entirely present as hydrobromic 
acid, no bromo-derivative of sugar being formed. The hydrobromic 
acid was removed by lead oxide, since when silver oxide was used, 
silver was reduced. After removal of the lead by sulphuretted 
hydrogen and evaporation to one-half, the easily decomposed acid 
liquid was saturated whilst warm with zinc carbonate, and the zinc- 
salt was precipitated and well washed with strong alcohol. This salt 
is easily soluble in water, and its solution when treated with sul- 
phuretted hydrogen yields the uncrystallisable acid. The solution was 
evaporated over calcium chloride, and the formula obtained for the 
acid was C,H,.0O; + 2H,0; 1 mol. of water can be expelled at 100°, 
and the second at 125°. A column 200 mm. in length of a 1 per cent. 
solution rotates the plane of polarisation 2° to the right in Mitscherlich’s 
apparatus. The aqueous solution when made alkaline separates no 
cuprous oxide from Fehling’s solution, thus differing from Hlasiwetz’s 
acid, which doubtless contained sugar. Analyses of the salts of 
barium, calcium, zinc, silver, lead, potassium, and ammonium are 
given ; no acid salts could be prepared. The name gluconic acid has 
been retained by the author, although the acid is not identical with 
that obtained by Hlasiwetz. The acid was separated directly from the 
product of the action of bromine on cane-sugar without previous treat- 
ment with lead oxide by warming with zinc carbonate until the liquid 
was only feebly acid, evaporating to one-half, and shaking with eight 
times as much 9() per cent. alcohol: the precipitate when well washed 
yielded pure gluconic acid. Carbonates and hydrates of the metals of 
the alkalis and alkaline-earths caused decomposition, and did not 
yield gluconates. 

A study of the reaction quantitatively showed that if more than 
2 atoms of bromine were employed, no increased oxidation occurred, 
and the main reaction is therefore probably represented thus: C,.H2.On 
+ 2Br + 2H,0 = C,H,,0; + C,H..0, + 2HBr. The gluconic acid 
and grape-sugar were obtained in nearly the proportions required by 
this equation ; but a certain amount of the sugar was changed into a 
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gum-like substance, which was convertible into grape-sugar by being 
treated with dilute sulphuric acid. A fuller examination of this sugar 
and gum is promised. y. G. 


Presence in Soja Hispida of a Substance soluble in 
Alcohol, and transformable into Glucose. By A. Levattors 
(Compt. rend., 90, 1293).—The analysis of this seed by Pellet gave 
3'1 per cent. of sugar starch and dextrin. The author’s results are 
different. He finds 9—11 per cent. of a substance soluble in 
alcohol, which reduces Fehling’s liquor only after some minutes’ 
boiling with water acidulated with sulphuric acid. It has consider- 
able dextrorotatory power, which is brought back to nearly that of 
glucose (dextrose?) by boiling with acidulated water. In its optical 
characters it resembles dextrin, but seems to differ from it in the 
rapidity with which it is converted into glucose. a W. 


Behaviour of the Ethyl-mercaptides of Mercury and Lead at 
High Temperatures. By R. Orro (Ber.,13, 1289—1290).—When mer- 
curic ethylmercaptide (m. p. 76°) is heated with alcohol at 180°, it splits 
up into metallic mercury and ethyl disulphide, only traces of mercuric 
sulphide being formed. A similar decomposition takes place when 
the dry mercaptide is heated, but in this case a somewhat larger 
quantity of mercuric sulphide is produced. 

_ Lead ethylmercaptide melts at 150°, and decomposes at 180°, form- 
ing lead sulphide and ethyl sulphide. W. C. W. 


Etherification of Sulphuric Acid. By A. Viutiers (Compt. 
rend., 91, 124—127).—Berthelot has already shown that in a mixture 
of sulphuric acid and alcohol, the proportion of acid neutralised 
tends towards a limit which it cannot pass, and that this limit be- 
comes gradually lower under the influence of time and temperature, 
owing to the formation of ordinary ether. The following table shows 
the influence of time in the etherification of sulphuric acid (ethyl 
hydrogen sulphate being formed) at 100° :— 


Percentage of acid etherified. 


2C.H,0. 4C,H,0. 
Immediately ........ 59°0 74°6 83°2 
After 15 minutes .... 58°0 72°2 — 
» 2s hours...... 49°3 643 76°0 
» 26 a enw ee 45°5 46°5 53°9 
» 69 eer eer 45°5 45°3 34°7 


ewe de 44°] 32°1 
At the end of the experiment, the proportion of sulphuric acid which 


remains in combination with the alcohol appears to correspond with a 
certain composition of the original liquor. This retrograde action is 
observable also at 100° with mixtures containing water ; as might be 
expected, it is greater than when alcohol alone is used. 
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Percentage of acid etherified, H,SO, + C,H,O + 


45:0. HO. 2H,0. 

Immediately ........ 53°0 48°4 40:0 
After 15 minutes .... 49°9 — oon 
»  2$hours .... 42:7 39°3 341 

EE) a, angles 38°2 35°7 28-0 

— ae errr 37:0 33°8 27°5 


The formation of ether and diminution in proportion of acid half 
neutralised goes on even at much lower temperatures: thus at 44°— 


Percentage of acid etherified. 


“Q.H,O.  0©;H,0 +4H,0. 0,H,0 + H,0. 


Immediately ........ 59°0 53°0 48:4 
After 69 days........ 48°7 42:1 39°4 
— eee, 44:5 37°9 36:0 
— eer 445 37°4 33°6 


These results show that the action tends towards a fixed limitat 44°, 
and that the ultimate limits corresponding to the temperatures of 44° 
and 100° are identical. The coefficient of etherification begins to 
increase at first rapidly, and passes to a maximum, which corresponds 
with a short period of unstable equilibrium; it then steadily dimi- 
nishes, and ultimately settles to a period of stable equilibrium, which 
is independent of the temperature. J. W. 


Preparation of Neutral Ethyl Sulphate. By <A. Vitiiers 
(Compt. rend., 90, 1291—1292).—This ether can be prepared by 
distilling in a vacuum a mixture of sulphuric acid and alcohol. 
200 grams of absolute alcohol distilled very slowly in this manner 
with twice their volume of concentrated sulphuric acid, yielded from 
25 to 30 grams of the neutral ether; the end of the operation is in- 
dicated by the frothing of the contents of the retort, and by an increase 
of the internal pressure. The distillate separates into two layers, the 
lower of which consists of the pure ether. There is no advantage in 
using fuming sulphuric acid, or in substituting ordinary ether for 
alcohol. The boiling point of ethyl sulphate under a pressure of 
45 mm. is 120°5°, which falls regularly 2°5° as the pressure dimi- 
nishes 5 mm. It solidifies at about —24°5°, and when treated with 
warm baryta-water it gives the theoretical quantity of barium ethyl 
sulphate and alcohol. J. W. 


Transformation of Methyl Thiocyanate at High Tempera- 
tures. By A. W. Hormann (Ber., 13, 1849—1352).—When methyl 
thiocyanate is heated at 180—185° for six hours, it is converted partly 
into a polymeric modification, C;H,N;S;3, and partly into methyl thio- 
carbimide. The two substances are separated by distillation, the 
latter boiling at 118°, the former remaining in the retort. 

N—C SMe 

The polymeride, MeS—CK ZN__, forms colourless crystals, 
N—C—SMe 
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which melt at 188°, and sublime at a higher temperature. They are 
insoluble in dilute acids and alkalis, but dissolve in hot glacial acetic 
acid. 

Hot hydrochloric acid splits up the compound into methyl mercaptan 
and cyanic acid. 

A crystalline base is obtained by acting on the new methy] thio- 
cyanate with alcoholic ammonia at 150°. W. C. W. 


Furfuraldehyde. By E. Fiscurer (Ber., 13, 1334—1340).—The 
name furoin is given to a compound having the composition 
C,H,0.C,H,0,.C,H;0, which bears the same relation to furfuraldehyde 
that benzoin bears to benzaldehyde. This substance is prepared by 
boiling 40 parts of furfaraldehyde with 30 of alcohol, 80 of water, and 
4 parts of potassium cyanide for three-quarters of an hour. The 
crystalline mass which is deposited on cooling is drained, washed first 
with water, then with a small quantity of alcohol, and dried between 
filter-paper. It is obtained nearly colourless by precipitation with 
alcohol from its solution in hot toluene. Furoin forms slender 
prisms (m. p. 135°) soluble in hot water and hot toluene. It also 
dissolves in sulphuric acid with an intense bluish-green coloration. 
The acetate, C,,H,O,Ac, m. p. 75°, is with difficulty obtained in a pure 
and colourless state. Farin dissolves freely in aqueous or alcoholic 
solutions of soda, forming a deep red liquid, which appears bluish- 
green by transmitted light. On passing a rapid current of air 
through the solution, oxidation takes place, the colour changes, and 
crystals of furil, ChH30.C,02.C,H;0, are deposited. By recrystallisa- 
tion from alcohol this compound is obtained in golden needles 
(m. p. 162°), soluble in chloroform and in hot alcohol. 

An unstable acid appears to be formed by the action of a concen- 
trated potash solution on furil. When such a solution is neutralised 
with sulphuric acid and extracted with ether, a thick oily liquid is 
obtained, which dissolves in alkalis and in ether. It undergoes a rapid 
spontaneous transformation into a black solid mass, insoluble in the 
usual solvents. A chloroform solution of furil is not attacked by bro- 
mine or chlorine, but when the dry compound is brought in contact 
with excess of pure bromine, an octobromide, CiHeBrsO,, i is produced. 
The bromide is soluble in hot chloroform, but is partially decomposed 
by recrystallisation. The crystals change colour at 150°, and melt 
with decomposition at 185°, bromine and hydrobromic ‘acid being 
evolved, whilst dibromofuril, CH ,Br.0,, remains. By dissolving the 
residue in hot alcohol and boiling with animal charcoal, the dibromo- 
furil is obtained in golden plates (m. p. 183°). The mother-liquor 
contains a yellow crystalline compound (m. p. 110°), soluble in alcohol 
and ether, whose composition has not been ascertained. 

Benzofuroin, Ph.CO.CH(OH).C,H;0 or Ph.CH(OH).CO.C,H;0, is 
produced when a mixture of furfuraldehyde (18 parts), benzaldehyde 
(20), alcohol (60), water (80), and potassium cyanide (4), is boiled 
for 15 minutes in a flask provided with an upright condenser. 
After successive recrystallisations from hot water, benzene, and 
alcohol, the pure compound is obtained in crystals melting at 138°. 
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In its properties it occupies an intermediate position between benzoin 
and furoin. W. C. W. 


New Lactones. By R. Firme (Ber., 13, 955—956).—To the 
class of bodies styled lactones (this vol., p. 378) the following have 
been added. Lactone of normal caproic acid, C,HiO., obtained by 
boiling the bromocaproic acid from hydrosorbic acid with water ; it 
is a liquid boiling at 220°. Lactone of normal valerianic acid, 
C;H,O,, obtained by boiling the addition-compound of allyl acetic 
and hydrobromic acid with water; it is a liquid, and boils at 206— 
207°. A third lactone has been obtained by the dry distillation of 
terpenylic acid, the homologue of terebic acid. This lactone is a 
liquid, containing seven atoms of carbon, and boils at 203—204°. 

The above lactones may be distilled without decomposition, are 
volatile in steam, and dissolve in water, forming neutral solutions, 
from which they may be separated by addition of alkaline carbonates 
as oils. When boiled with caustic alkalis they yield salts of the cor- 
responding hydroxy-acids. re. Fm 


Double Salts of the Lower Members of the Acetic Acid 
Series. By A. Fitz (Ber., 13, 1312—1316).—The following double 
salts of propionic acid were prepared :— 

Ba(C;H;0,), + 2Ca(C;H;O,.)., regular octohedrons. 

Sr(C;H;O0.). + 2Ca(C;H;O.)., resembling the preceding compound 
in appearance, but crystallising in a combination of the quadratic 
pyramid and secondary prism 1 : 1 : 0:9759. 

Pb(C;H;02)2 + 2Ca(C;H;O.), is isomorphous with the calcium 
strontium double salt. 

Ba(C;H;0.)2 + Mg(C;H;0.)2 + H.O crystallises in a combination 
of the cube, dodecahedron, and tetrahedron. © 

Pb(C;H;0.)2 + Mg(C;H;O0,), + H,O resembles the preceding salt. 

Calcium barium butyrate crystallises in anhydrous regular octo- 
hedrons. 

Sodium formate acetate, NaC.H,O, + NaCHO, + 2H,0, forms mono- 
clinic crystals, a: b: c = 2:101:1:0°617; 6 = 86° 21’. 

Barium isobutyrate and acetate, (C,H,O.).Ba + (C,H;0,),Ba + H,O, 
resembles in crystalline form the double acetate and propionate of 
barium. ww, G Ws 


Dichloracrylic Acid. By O. Watiacn (Annalen, 203, 83— 
94).—In the preparation of dichloracrylic acid by the action of nascent 
hydrogen on chloralide (Ber., 10, 567, and this Journal, 1877, ii, 591), 
the formation of monochloracrylic acid can be avoided by stopping the 
operation before the whole of the chloranilide is decomposed. The 
acid CCl,:CH.COOH melts at 76° and solidifies at 59°. By sud- 
denly cooling the melted acid, it is converted into a modification melt- 
ing at 63°. The addition of dilute sulphuric acid to an aqueous 
solution of a pure dichloracrylate throws down needle-shaped crystals 
of the free acid. From impure salts, the acid is precipitated as an 
oily liquid. 

Barwwm dichloracrylate, (CCl, : CH.COO).Ba + 2H,0, crystallises in 
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six-sided plates, probably belonging to the monoclinic system. The 
calcium salt forms crystals resembling those of the barium salt, and 
also crystallises in needles. The free acid is not attacked by water 
at 200°, but is decomposed by boiling baryta water, with formation 
of monochloracetylene. The reaction probably takes place in two 
stages, chloropropiolic acid being first formed, which afterwards splits 
up into spontaneously inflammable chloracetylene and carbonic anhy- 
dride (Ber., 11, 751; 12, 57; and this Journal, Abst., 1878, 653; and 
1879, 453). 

These reactions show that this acid is not identical with that ob- 
tained by Bennett and Hill (Ber., 12, 655, and this Journal, 1879, 
Abst., 616) from chloromucic acid. 

8-monochloracrylic acid is not decomposed by baryta-water at 
130°. W. C. W. 


Constitution of Liquid Chlorolactic Acid and of Oxyacrylic 
Acid. By P. Metixorr (Ber., 13, 956—958).—By treatment with 
zinc and sulphuric acid, liquid chlorolactic acid yields propionic acid 
and a lactic acid, which, when treated with hydriodic acid, gives crys- 
talline 8-iodopropionic acid, m. p. 82°5°. The formation of the latter 
shows liquid chlorolactic acid to be chlorhydracrylic acid, %.e., an 
a-derivative. 

The formation of oxyacrylic acid from «-chlorolactic acid is similar 
to that of epichlorhydrin from dichloropropy] alcohol, thus :— 


CH,(OH).CHCLCOOH + KHO = <cjyy,>CH.COOK + 2H,0 + 


KCl. 


Oxyacrylic acid, like epichlorhydrin, unites with hydrochloric acid, 
yielding 8-chlorolactic acid, whilst the latter yields dichlorhydrin. 

Oxyacrylic acid is the inner anhydride of glyceric acid, and there- 
fore the author styles it glycidic acid. It unites with ammonia, form- 
ing an amido-derivative. y. =. 


8-Bromolactic Acid. By P. Metixorr (Ber., 13, 958).—This 
compound is obtained by the action of hydrobromic acid on glycidic 
acid. After removal of hydrobromic acid and extraction with 
ether, it is obtained in prismatic crystals, m. p. 89—90°. It is soluble 
in ether and water in all proportions. 2. 2. 


Amidolactic Acid. By P. Mrtixorr (Ber., 13, 1265—1266).—In 
support of the hypothesis that the formation of amidolactic acid by 
the action of ammonia on ethyl! chlorolactate takes place in two stages, 
viz., that glycidic acid is first produced by the elimination of hydro- 
chloric acid, and then converted into amidolactic acid by direct union 
with ammonia, the author states that the B-amidolactic acid obtained 
by the action of ammonia on glycidic acid at 120° is identical with the 
acid derived from ethyl a- or 6-chlorolactate. 

Serine from silk has the constitution of an a-amidolactic acid. 


w. & W@W. 
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Diethylidenelactamic Acid. By W. Heinz (Annalen, 202, 
375—376).—A claim for priority. 


Action of Iodine on the Silver Salts of Bibasic Acids. By 
K. Brrnpavum and J. Garer (Ber., 13, 1270—1272).—On gently heat- 
ing an intimate mixture of iodine and silver succinate, malate, fuma- 
rate, or tartrate, the following changes occur :—-The silver and iodine 
combine, the acid splits up into anhydride and oxygen, and the nascent 
oxygen attacks the anhydride, converting a portion of it into carbonic 
oxide, carbonic anhydride, and water; the remainder of the anhydride 
unites with the water, forming an anhydro-acid. This reaction is in 
certain respects analogous to the electrolytic decomposition of aqueous 
solutions of these acids. 

Silver oxalate is completely converted by the action of iodine into 
silver iodide and carbonic anhydride. W. C. W. 


Preparation of Malonie Acid. By E. Bourcorn (Compt. rend., 
90, 1289—1291).—100 grams of monochloracetic acid are dissolved 
in their own weight of water and saturated with potassium carbonate, 
71 grams of powdered potassium cyanide are then added, and the 
whole is carefully heated on a water-bath ; a brisk ebullition, attended 
by considerable evolution of heat, ensues, but the liquid remains per- 
fectly colourless. To this solution twice its volume of strong hydro- 
chloric acid is added, the potassium chloride which separates is re- 
moved, and the whole is then saturated with hydrochloric acid gas; 
the potassium chloride and sal-ammoniac are again separated, washed 
with hydrochloric acid, and the liquid is evaporated nearly to dryness 
on a water-bath; the residue is exhausted with ether and the ethereal 
solution distilled, when about 70 grams of perfectly pure malonic acid 
are obtained. From the mother-liquors, by suitable treatment, about 
20 grams more of the acid can be procured, which requires recrystal- 
lisation from ether to purify it. Although a small quantity of acetic 
acid is formed, according to the equation C,;,H,O, = CO, + C,H,O,, 
the yield of malonic acid is almost theoretical. J. W. 


Synthesis of Citric Acid. By E. Grimavx and P. Anam (Compt. 
rend., 9O, 1252—1255).—The artificial formation of citric acid was 
realised in the following manner:—Symmetrical dichloracetone was 
prepared by oxidation of the symmetrical dichlorhydrin of glycerol. 
It was purified by combination with sodium hydrogen sulphite and 
then heated in a water-bath with concentrated hydrocyanic acid. The 
cyanodichloracetone, which is a crystalline body, was not isolated, but 
treated directly with hydrochloric acid ; the product, when the reaction 
was complete, was distilled in a vacuum and the residue taken up by 
ether. On evaporation a thick syrup remained, which, after a few 
days, solidified to a mass of crystals of dichloracetonic acid,— 


OH.C(CH,Cl)..COOH. 

These crystals were in the form of transparent lamine, fusible at 90 
—92°; very soluble in alcohol, water, and ether; not volatile without 
decomposition, except at a very gentle heat, when partial sublimation 
takes place. 
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The dichloracetonic acid was saturated with sodium carbonate and 
heated with two molecules of potassium cyanide in concentrated soln- 
tion; the sodium dicyanoacetate was not separated but saturated with 
hydrochloric acid gas, and heated in a water-bath for 15 hours. 
After volatilising the hydrochloric acid, the citric acid was extracted 
from the residue by careful neutralisation and precipitation with milk 
of lime. The insoluble lime salt was decomposed by sulphuric acid, and 
the solution, after concentration in a vacuum, was left to spontaneous 
evaporation. 

The identity of the artificial product with the natural acid was 
proved by analysis and by crystallographic comparison under the 
microscope. Its melting point was 146—147°. J. W. 


Electrolysis of Benzene. By A. Renarp (Compt. rend., 91, 175 
—177).—The electrolysis of a mixture of benzene, alcohol, and dilute 
sulphuric acid gives a crystalline product soluble in water, alcohol, 
and ether. This substance the author names isobenzoglycol, and assigns 
to it the formula C,H,(OH).. Heated in a sealed tube with acetic acid 
it yields isobenzoglycol diacetate, CsH,(OAc)2. It is insoluble in water, 
but soluble in alcohol or ether (m. p. 121°, b. p. about 300°). + 


Influence of Constituents of Wood Spirit on the Production 
of Dimethylaniline. By G. Krimur and M. Gropzxy (Ber., 13, 
1005—1010).—The most hurtful constituent of crude wood-spirit 
is acetone; it lessens not only the yield of volatile bases, such as 
dimethylaniline, but also that of the non-volatile ammonium com- 
pound. Further, the violet obtained by the oxidation of such bases is 
not good. By using pure acetone alone, a base was obtained boiling 
at 220—230°, which on oxidation yielded a blackish-green mass. The 
base produced by this acid belongs to the acetonamine bases, and 
has the composition Me,C: NPh. From this it is seen that 1 mol. 
acetone uses 1 mol. aniline. The presence of about 10 per cent. of 
water in pure methyl alcohol has very little influence on the yield of 
methylated aniline. Every increase of the proportion of methyl! alcohol 
to aniline above the theoretical amount tends to decrease the yield of 
dimethylaniline, but increases that of the non-volatile ammonium com- 
pounds. Impure methyl alcohols yield smaller quantities of volatile 
bases, and the tubes on opening show much higher pressure, owing to 
the formation, in some cases, of methyl ether. A mixture of 4°8 c.c. 
of ethyl with 30 c.c. methyl alcohol gave the same yield as pure 
methyl alcohol. When the higher alcohols are used, they are partially 
decomposed into water and the corresponding olefines. 

ye BB 


Aromatic Guanidine-compounds. By F. Bzrcer (Ber., 13, 
992—994.).—Glycolymonophenylquanidine, C,H,,N;0., is obtained by 
the action of an alcoholic solution of glycocine containing a little 
ammonia on phenylcyanamide. The residue obtained on evaporating 
the solution to dryness, is dissolved in hydrochloric acid and ammonia 
added, when the above compound is precipitated in small, round, 
yellow grains. It turns brown at 240°, and melts at 260° with decom- 
position. By evaporation of its solution in hydrochloric acid, it is 
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decomposed, glycocine being formed. Its formation is expressed as 
follows :— 


CH.(NH,).COOH + CN.NHPh = COOH.CH,.NH.C(NHPh) : NH 


Attempts to prepare the isomeride phenylglycocyamine from pheny]l- 
glycocine and cyanamide have proved unsuccesstul. 

The hydrochloride of B-dicyandiorthotolylguanidine, C23;H.N;Cl + 
H.0, is obtained by boiling dicyandiorthotolylguanidine with aniline for 
half an hour; ammonia is then evolved, and when the product is poured 
into hydrochloric acid, the above compound separates out. It is 
sparingly soluble in hot alcohol, forming a dark red solution, from 
which it separates on cooling in fine needles of a brownish-red colour 
and violet lustre. - fm 


Creatine-compounds of the Aromatic Group. By P. Grizss 
(Ber.,13, 977—979).—1. Orthobenzylglycocyamidine, 


NH.C,H 
NH.CO >: 


This compound is obtained in a manner analogous to glycocyamidine, 
viz., by the action of aqueous solutions of cyanamide on 1 : 2 amido- 
henzoic acid, thus :— 


NH,.C;H,.COOH + NH,.CN = C,H,N;,O + H,0. 
It is also formed when the compound C,oH,)N,0., described by the author 


(Ber., 2, 417) as resulting from the action of cyanogen on an alcoholic 
solution of 1 : 2 amidobenzoic acid, is treated with ammonia, thus :— 


EtO.CN.CO 7 
. in 
i " I . NH, = NH: C<yy6,H,> + EtHO, 
“6444 


NH:C< 


a-Orthobenzylcreatinine, Wa: Ocoee is obtained by acting 
on an alkaline solution of orthobenzylglycocyamidine with methyl 
alcohol and methyl iodide in the cold. It crystallises from water in 
small shining needles, sparingly soluble in hot water and ether, but 
easily in boiling alcohol. It has a bitter taste and neutral reaction ; 
melts to a colourless oil and may be distilled; alkalis do not act on 
it. The hydrochloride, CyH,N;0.HCI.H,O, crystallises in narrow 
leaflets, easily soluble in cold water. The platinochloride, 


(C,H,N,O.HCl),PtCl, + 2H,0, 


crystallises from hot water in bright yellow needles, or in small 
rhombic six-sided prisms. 

B-Orthobenzylcreatinine, C)H,N;O, is obtained in a manner similar 
to benzylglycocyamidine by acting on the compound CyoHi)N2O2 with 
methylamine, in sealed tubes at 100°. It crystallises from water in 
white needles. In many properties it resembles the a-derivative, but 
differs from it in being soluble in alkaline solutions, and reprecipitated 
from them by acetic acid. The hydrochloride, C,H,N;0.HCI, forms 
small tables or prisms having vitreous lustre. It is decomposed by 
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pure water, and can only be crystallised from water containing hydro- 
chloric acid. «-Benzylcreatinine has stronger basic properties than 
the 8-derivative. The @-platinochloride, (C;H,N;0.HC1).PtCh, forms 
pale yellow narrow leaflets, united into stellate groups. It is only 
sparingly soluble in hot water. 7 = * 


Aromatic Amidoketones. By O. Dorsner (Ber., 13, 1011— 
1014).—Benzoyl-phthalylanilide, CxHi3;NO;, is obtained by heating 
benzoic chloride with phthalylanilide and zinc chloride at 180°. The 
product, after recrystallisation from glacial acetic acid, yields this com- 
pound in large colourless needles (m. p. 183°). It is neither acted on 
by acids nor by alkalis, is insoluble in water, and only sparingly 
soluble in alcohol or ether. When boiled with alcoholic potash, it 
yields phthalic acid and benzoylaniline. 

Benzoylaniline, CsHs.CO.C.Hs.NH,, crystallises from dilute alcohol 
in colourless, shining leaflets (m. p. 124°). It is but sparingly soluble 
in water, largely soluble in alcohol, ether, or glacial acetic acid. Hy- 
drochloric acid dissolves it easily, forming a hydrochloride, from 
which alkalis and ammonia precipitate the base. Its hydrochloride 
crysiallises from water in large crystals, the sulphate in needles which 
are less easily soluble than the hydrochloride. The platinochloride 
crystallises in yellow needles. . FB 


An Azobenzenesulphonic Acid. By Manrenunottz and GILBERT 
(Annalen, 202, 331—340).—This acid may be prepared from meta- 


nitrobenzenesulphonic acid by two methods. In the first process, 
sodium amalgam in theoretical quantity is added to a concentrated 
solution of potassium metanitrobenzenesulphonate. The action being 
ended, the solution is acidified with sulphuric acid, and the sodium sul- 
phate removed by crystallisation, evaporation, and addition of alcohol. 
Finally, the mother-liquor is treated with barium carbonate, and the 
sparingly soluble barium azobenzenesulphonate collected. 

A better process consists in adding to potassium metanitrobenzene- 
sulphonate dissolved in six times its weight of cold water, half its 
volume of zinc-dust, and caustic potash in excess. The mixture is 
stirred and heated on the water-bath until hydrogen begins to escape, 
then rapidly filtered to avoid formation of hydrazo-acid, and the zinc 
precipitated by carbonic acid. Potassium azobenzenesulphonate may 
be separated from the filtrate by crystallisation. 

Azobenzenesulphonic acid, CsH,(SO;H)N :NC,H,(SO;H), separated 
from its barium salt by sulphuric acid, remains on evaporation of its 
solution as a syrup, which crystallises on standing over sulphuric acid. 
It is deliquescent, and very soluble in alcohol and ether. It yields 
only neutral salts, of which those of ammonium, potassium, sodium, 
barium, and calcium are described: they are easily soluble in water, 
with the exception of the barium salt. 

Azobenzenesulphonic chloride, .C\,yHsN,8,0,Cl,, is easily formed by 
warming the dry potassium salt with phosphoric chloride, washing 
with water, drying, and exhausting with ether. It forms ruby-red 
needles (m. p. 166°). The chloride dissolves easily in absolute alcohol, 
and on concentrating the solution and allowing it to stand, golden- 
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yellow needles of ethyl azobenzenesulphonate, Ci,.H,Et2N.S.0,¢, separate, 
(m. p. 100°). These are scarcely soluble in water, but soluble in alcohol 
and ether. 

Azobenzenesulphonamide, Cr»H,N28.0,(NHz2)2, is formed by treating 
the chloride with strong ammonia, evaporating, and extracting the 
residue with boiling alcohol, from which it separates in yellow needles 
(m. p. 295°) or in crusts of radiating groups of prisms. It is sparingly 
soluble in boiling water and alcohol. A body similarly constituted, 
but having quite different properties, is obtained by warming a solution 
of metanitrobenzenesulphonamide in caustic soda with zinc-dust, and 
precipitating with hydrochloric acid. This body (m. p. 254°) is very 
sparingly soluble in alcohol, ether, benzene, toluene, and acetic acid, 
and crystallises from hot alcohol in small reddish-yellow needles. 
.Paranitrobenzenesulphonamide (m. p. 131°) on similar treatment 
yields an azobenzenesulphonamide (m. p. 176°), which is much more 
soluble in alcohol and water, and crystallises in yellow tables. 

Hydrazobenzenesulphonic acid, CyHy»N2S,0..3H,0, is obtained from 
the azo-compound by heating it with ferrous sulphate and caustic soda 
in excess, by the prolonged action of sodium amalgam, by prolonged 
boiling with zinc and caustic potash, but most easily by the action of 
stannous chloride. A solution of the azo-acid becomes very hot when 
mixed with stannous chloride, and after 48 hours the whole of the 
hydrazo-acid crystallises out in colourless monoclinic prisms, with 
many secondary faces. It is sparingly soluble in hot water, less so in 
cold, and insoluble in alcohol or ether. It is not converted into the 
amido-acid by digestion at a high temperature with stannous chloride 
or with hydriodic acid. Potassium, barium, and lead salts have been 
prepared. 

An acid chloride could not be obtained by the action of phosphoric 
chloride either on the acid or on its potassium salt. The amide, 


Ci2HiN28.0,(NH,)2, 


is apparently formed by heating the alcoholic solution of azobenzene- 
sulphonamide (m. p. 295°) with stannous chloride. It separates from 
the filtrate in white prisms. Ch. B. 


Two Azobenzenedisulphonic Acids. By H. v. Reicuz (Annalen, 
203, 64—72).—Two nitrobenzenedisulphonic acids were prepared 
from benzenemetadisulphonic acid, and were purified by the method 
described by Heinzelmann (Annalen, 188, 157—160, and this Journal, 
1877, p. 771). In order to prepare the azo-derivatives, the barium 
salts of these acids are builed with concentrated baryta-water and 
zinc-dust until a rapid evolution of hydrogen takes place, the mixture 
is then filtered, and the barium and zinc precipitated by carbonic 
acid. The filtrate deposits needle-shaped crystals of barium azobenzene- 
disulphonate. 

a-Azobenzenedisulphonic acid, (SO;H).C.H3.N :N.CsH,(SO;H)., is a 
dark syrupy liquid, forming soluble salts. It crystallises when left in a 
vacuum over sulphuric acid, but speedily deliquesces on exposure to 
the air. It is precipitated by alcohol from an aqueous solution as a 
resinous mass. The potassium salt, CypH,-K,N.8,0O,. + 3H,0, forms 
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microscopic prisms soluble in water, but insoluble in alcohol; the 
ammonium salt is a yellow crystalline mass, soluble in alcohol. The 
barium salt is deposited in white needles containing 5H,0, insoluble in 
alcohol. The lead salt is precipitated from the aqueous solution by 
alcohol as a crystalline powder. 

a-Hydrazobenzenedisulphonic actd— 


(SO,H).C,H;.NH.NH.C,H;(S0,H)., 


prepared by the action of stannous chloride on azobenzenedisulphonic 
acid, is a syrupy liquid which bears the closest resemblance to the azo- 
acid. The potassium salt, CyHsKysN.S,0,..2H,0, forms small plates ; 
the acid potassium salt, CyHwK.N2S,0. + 24H,0, crystallises in 
reddish scales of a silky lustre. The barium salt, C,HsBa,N2S,O.2. + 
74H.0, forms efflorescent needles insoluble in alcohol, and the lead salt 
crystallising with 4H.O is also efflorescent. 

By the action of nitrous acid on the hydrazo-acid, benzenemetadisul- 
phonic acid is produced. 

The following salts of 8-azobenzenedisulphonic acid were prepared :— 
C,2H,.K,N2S,O 2. 3H.,O and C,2.H,Pb.N28,0p. «HO form red crystalline 
crusts insoluble in alcohol; the barium salt is deposited in yellowish- 
red flat needles containing "4 mols. of water of crystallisation. 

8-Azobenzenedisulphonic chloride, CwHeN28,0.Cl, crystallises from 
ether in broad needles (m. p. 58°). By the action of ammonia on the 
preceding compound the amide is obtained in white needle-shaped 
crystals (m. p. 222°), which are sparingly soluble in warm alcohol. 

B-Hydrazobenzenedisulphonic acid forms crystalline potassium and 
barium salts. If the solution of the acid is half neutralised with 
potash, and treated with nitrous acid, diazobenzenedisulphonic acid is 
produced. W. C. W. 


Two Azotoluenesulphonic Acids. By A. T. Neate (Annalen, 
203, 73—83).—The potassium salt of azotoluenesulphonic acid, 
(SO,H)C.H;Me.N : N.C;H;Me(SO;H)+ 73H,O[Me: N:SO,H=1:2: 4], 
is obtained by boiling an aqueous solution of potassium orthonitro- 
tolueneparasulphonate with potash and zinc-dust. When the hydro- 
gen begins to escape in considerable quantities, the mixture is filtered, 
in ‘order to prevent the further reduction of the compound to 
orthamidoparatoluenesulphonic acid. Potassiwm azotolwenesulphonate, 
CyuH, K,} 2520, + 2$H.0, forms beautiful red prisms, which dissolve 
freely in hot water, ‘but require 100 parts of water at 18° to dissolve 
2°56 parts of the anhydrous salt. From the potassium salt, the other 
metallic azotoluenesulphonates can be prepared by double decomposi- 
tion. The darium and lead salts crystallise in red-coloured prisms, 
containing 4 mols. H,O. They are sparingly soluble in water. The 
calcium salt forms freely soluble red crystals containing 5H,0. The 
free acid crystallises in long prisms of a pink colour, which decompose 
at 180° without melting. The sulphonic chloride, CyH,N.S,0,Cl., 
is deposited from a solution in hot benzene in red-coloured prisms 
containing 2 mols. benzene, which escape on exposure to the air. The 
chloride (m. p. 220°) is sparingly soluble in ether. Hydrazotoluene- 
sulphonic acid, CyHiN2S,0¢ + 2$H,0, separates as a white, crystalline, 
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sparingly soluble powder, when an aqueous solution of the azo-acid is 
treated with stannous chloride. On exposure to the air, the acid 
assumes a red colour, duc to its oxidation to the azo-acid. The 
hydrazotoluenesulphonatcs are freely soluble in water, the potassium 
salt, C,\,H,yK.N.S.0,, is anhydrous; the barium salt crystallises with 
5 and the calcium salt with 34 H,O. They are both efflorescent. 
The crystals of lead hydrazotoluenesulphonate contain 24H,O, and 
resemble calcium oxalate in form. 

2. Azotoluenesulphonic acid [Me: SO,H: N=1:2:4], prepared 
from potassium paranitrorthotoluenesulphonate forms brown-coloured 
rhombohedrons containing 741120. The crystals are freely soluble 
in water and alcohol ; they melt i in their water of crystallisation at 100°, 
and the anhydrous acid decomposes at 190° without melting. The 
following salts were prepared: C,sH,,.K.N.S,0, + 3H.0, C,hxH2CaN.8.0, 
+ 3H,0, yellow crystals; CyHi.PbN.S.0, + 2H,0, dark-brown crys- 
tals. These three salts are freely soluble in water; the barium salt 
forms orange-coloured microscopic needies (containing 1 mol. H,O), 
sparingly soluble in water. Azotolwenesulphonic chloride is deposited 
from benzene in deep red-coloured crystals (m. p. 194°). The amide 
is a yellow crystalline compound (m. p. 207°), soluble in alcohol. The 
hydrazo-acid has not yet been obtained. An attempt to prepare it by 
the action of stannous chloride on the azo-acid yielded paramido- 
tolueneorthosulphonic acid. Ww. Cc. W. 


An Azoxybenzenesulphonic Acid. By C. Bronnemann (Anna- 
len, 202, 340—350).—Of the three known nitrobenzenesulphonic 
acids only the meta-compound has been reduced to azoxy-acid. This 
may be effected, but not satisfactorily, by heating with alcoholic potash, 
or with zinc and potash. The best process consists in boiling the acid 
for four to six hours with alcoholic potash under an excess pressure of 
400 mm. of mercury. The aqueous solution of the product, when 
saturated with carbonic anhydride and evaporated, deposits the potash 
salt, which may be obtained in needles by crystallisation. 


C.H,(SO;H).N 

0, is obtained by de- 
C;H,(SO;H).N 
composing its barium salt with dilute sulphuric acid. It forms 
microscopic needles, which are very hygroscopic, and soluble in alcohol, 
ether, and water (m. p. 125°). Only neutral salts could be obtained ; 
those of ammonium, potassium, barium, calcium, and lead are de- 
scribed. The barium and lead salts are sparingly soluble in water, 
the others easily soluble. 

Azoxybenzenesulphonic chloride, C;zHsN28,0;Ch., is easily produced by 
warming the potassium salt with phosphoric chloride. It is easily 
soluble in benzene and ether, and crystallises from toluene in 
yellowish-red oblique rhombic prisms (1m. p. 138°). On heating it 
with water at 140° not only azoxy-, but also much hydrazo-benzene- 
sulphonic acid is formed. Treated with strong ammonia it yields an 
amide, C,,.H,N.S.0; (NH2)s, crystallising in yellow monoclinic prisms 
- — ), very sparingly soluble in hot water, more easily in 
alcoho 


Azoxybenzenesulphonic acid, 


808 ABSTRACTS OF CHEMICAL PAPERS. 


The free azoxy-acid is not acted on by dry bromine. Its solution is 
unaffected by sulphurous acid or by nitrous acid, but hydrogen sulphide 
passed into its ammoniacal solution reduces it to azo-acid. The same 
redaction is effected by sodium amalgam, whilst acid stannous chloride 
converts it into the hydrazo-acid. 

The author confirms the statements of Mahrenholtz and Gilbert 
with regard to hydrazobenzenesulphonic acid, and describes several 
new salts of it. It cannot be reduced to amido-acid; and neither the 
inverse change, nor the oxidation of azo- to azoxy-acid, can be effected 
by potassium permanganate. Water has little action on it, even at 
240°. Dilute hydrochloric acid at 230° partly decomposes it into sul- 
phuric acid and benzidine. In this reaction, benzidinesulphonic acid is 
first formed, and may be detected by heating the hydrazo-acid with strong 
hydrochloric acid at 140° for five hours, evaporating and boiling the 
residue with barium carbonate, when brilliant tables of Griess’s barium 
benzidinesulphonate may be obtained (Annalen, 154, 213). The re- 
action may be thus formulated— 


C,2HiN2(SO;H). + H.0 = C,2H,,N.(SO3;H) + H,SQ,. 


When hydrazobenzenesulphonic acid is suspended in water, and 
treated with nitrous acid, it yields a diazo-compound, O;.H,)N,S.0,.2H.,0, 
fully described by Balentine. Boiling with water decomposes this 
compound, thus— 


C,2HiN,S.0, + H,O = 2C,H.SO, + 4N 4. O, 


the liberated oxygen oxidising a portion of the substance. 
The phenolsulphonic acid formed yields a barium salt, 


[ C.H,(OH).SO,],Ba.2H,0, 


and a potassium salt, C;H,(OH).SO,K.14H,0, the solutions of which 
give a violet colour with ferric chloride. Treated with chromic 
mixture, they evolve an odour of quinone: the acid is probably there- 
fore a para-compound. Evaporation with strong nitric acid converts 
the free acid into dinitrophenolsulphonic acid, which yields both a 
neutral and an acid potassium salt. Ch. B. 


Dibrom- and Tetrabrom-hydrazobenzenesulphonic Acids. 
By O. Jorpan (Annalen, 202, 360—371).—Hydrazobenzenesulphonic 
acid is not acted on by dry bromine; but when the finely-powdered 
acid is covered with at most twice its weight of water, and brcm.ine 
gradually added until a little acid remains undissolved, a mixture of 
tetrabrominated and dibrominated derivatives is obtained in solution. 
On concentrating the filtered liquid and allowing it to stand, the tetra- 
brominated acid separates, and may be purified by crystallisation from 
boiling water with the aid of animal charcoal. The process is repeated 
until the mother-liquor forms a brown syrup; from this the dibromo- 
acid may be extracted by evaporating to dryness, dissolving in water, 
precipitating with basic lead acetate, and decomposing the precipitate 
by hydrogen sulphide. By crystallisation from water with aid of 
animal charcoal it may be obtained pure. 


ws \e Ne Oe 
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Tetrabromhydrazobenzenesulphonic acid, 
C,H.Br.(SO;H).NH.NH.C,H,Br,.SO;H + 4H,0, 


is obtained by very slow crystallisation in transparent, almost colour- 
less, efflorescent tables. When rapidly deposited, the crystals are 
needles with only 2 mols. of water. The acid is easily soluble in 
water, less so in alcohol and ether. It is decomposed by sunlight 
and by heat. At 170°, the crystals become black and insoluble in the 
usual solvents, in acids, or in alkalis. It yields a brown solution 
with concentrated sulphuric acid, from which water separates brown 
flocks. It forms both neutral and acid crystalline salts, of which 
those with ammonium, potassium, barium, calcium, lead, and silver, 
have been prepared, and are fully described. The acid silver salt, 
C,.H,;Br,N,S.0,Ag, crystallises from water in oblique rhombic prisms ; 
the neutral salt, C,,H;Bry,N28.0;,Ag, is obtained by double decomposi 
tion in microscopic tables, scarcely soluble in water. Hot dilute nitric 
acid converts it almost completely into the acid salt. Its ammoniacal 
solution yields on evaporation grey-coloured prisms, 


C,.H,Br,N.S,0,Ag(NH,) . 


On warming the potassium salt with phosphoric chloride, a dirty 
yellow mass is obtained, which dissolves in ether, but does not crystal- 
lise from it. It is probably an acid chloride; it melts with decom- 
position above 210°. 

On passing nitrous acid into a solution of the tetrabrominated acid, 
yellow tabular crystals of a diazo-compound, C,,H,Br,N,8.0s, separate. 
They are sparingly soluble in water or alcohol. The decomposition- 
products with water and hydrobromic acid could not be obtained pure. 

The tetrabrominated acid does not part with its bromine when 
treated with sodium amalgam. Its silver salt is decomposed by water 
at 200—210°, thus— 


C,.H,Br,N.S8.0,Ag. ~ 2H.0 = C,.H,,Br.N.8.0, a 2AgBr + O., 


part of the substance being oxidised by the liberated oxygen. 

Dibromhydrazobenzenesulphonic acid, C,H Br,N,$,0,.H,0, crystal- 
lises in delicate colourless needles, which easily form a reddish solution 
in water, but are only sparingly soluble in alcohol or ether. It forms 
neutral and acid salts, of which those with potassium, barium, calcium, 
lead, and silver are described. The silver salt, 


C »H,Br.N2 8.0;Ag>. 34H,0, 


forms dirty white prisms, easily soluble in water, and blackened by 
light. 

An acid chloride could not be obtained. The diazo-compound, 
obtained in the usual way, forms yellow rhombic prisms, which defla- 
grate at 90°. 

The silver salt above mentioned is decomposed by water at 220°, 
yielding metallic silver, some silver bromide, and free acid. 

Ch. B. 

Diazo-compound of Hydrazobenzenesulphonic Acid. By 
W. Baventine (Annalen, 202, 351—360).—This diazo-compound, 
C:,HiwN,S,0, + 2H,O, is prepared, either by passing nitrous acid into 
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water, holding in suspension the finely powdered acid, and precipitating 
with alcohol, or better, by passing the gas into a cold solution of the 
potassium salt of the acid. It is deposited from its warm aqueous solu- 
tion in rhombic tables, or may be precipitated therefrom by alcohol in 
the form of slender needles of a dirty wuite colour. It is tolerably 
soluble in warm water, but with difficulty in cold water or alcohol. It 
explodes at 93—94°, but slowly gives off nitrogen above 90°, leaving a 
brown amorphous residue, C;,H,S.0,, which is not taken up by the 
usual solvents, but dissolves in alkaline solutions, without, however, 
forming crystallisable compounds. When heated with absolute 
alcohol under an excess pressure of 400 mm. of mercury no aldehyde 
is produced, and the amorphous brown product of the action is quite 
insoluble in alcohol, water, ether, or aniline, but soluble in alkalis, 
forming sparingly soluble uncrystallisable compounds. Analysis 
yielded very discordant results. 

If the solution obtained by passing nitrous acid into potassium 
hydrazobenzenesulphonate until gas begins to be evolved is evaporated 
to dryness, the residue yields by crystallisation acid potassium dinitro- 
phenolsulphonate, from which the free acid may be extracted by treat- 
ing it with sulphuric acid, and digesting with alcohol and ether. 
Dinitrophenolsulphonic acid, C©;H,(NO,).(OH).SO;H.3H,0, forms 
greenish oblique rhombic prisms, which dissolve easily in water, less 
easily in alcohol and ether. It decomposes at 160°, and forms both 
acid and neutral salts. The acid potassium salt is yellow, the neutral 
red; both are readily soluble in water and weak alcohol. Ch. B. 


Action of Sulphuric Acid on Aromatic Sulphydrates. By 
R. Orto (Ber., 13, 1290—1292).—The author confirms the accuracy 
of Stenhouse’s observation (Annalen, 149, 247), that thiophenol is 
converted into phenyl disulphide by the action of sulphuric acid. A 
yellowish-white compound insoluble in alcohol and ether is formed at 
the same time. 

Paratoluene and benzyl sulphydrates undergo analogous changes 
when treated with sulphuric acid or sulphuric monochloride. 

ww. GW. 

Beckurts’ Toluenemetasulphonic Acid. By R. Orto (Ber., 13, 
1292—1294).—A chemical examination of a specimen of Beckurts’ 
toluenemetasulphonic acid (Ber., 10, 943; and this Journal, 1877, 
2, 774) shows that this substance is a mixture of toluenepara- and 
ortho-sulphonic acids. This result agrees with Fahlberg’s statement 
(Ber., 12,1048; and this Journal, 1879, Abst., 804). W. C. W. 


Constitution of the Sulphinic Acids. By R. Orro (Ber., 13, 
1272—1283).—New Syntheses of Sulphones—The sulphones can be 
readily prepared by warming an alcoholic solution of a sodium sul- 

hinite with an alcoholic bromide. When the reaction is complete, 
the alcohol is distilled off and the residue poured into water. 

Ethylphenylsulphone, PhEtSQ,, prepared by this process, crystallises 
in monoclinic plates (m. p. 42°), and is identical with the sulphone 
which Beckmann obtained (J. pr. Chem., 17, 458) by the oxidation of 
ethyl-phenyl sulphide with potassium permanganate. It is easily pre- 
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pared by adding potassium permanganate to a solution of ethyl-phenyl 
sulphide in warm glacial acetic acid. 

Ethylparatolylsulphone, Et(C;H,;Me)SO,, crystallises in rhombic 
plates (m. p. 56°) insoluble in cold water, but freely soluble in ether, 
benzene, chloroform, and warm alcohol. This substance is also formed 
by the oxidation of ethyl paratolyl sulphide, a colourless liquid (b. p. 
220°, sp. gr. 10016 at 17°5°) insoluble in water, but miscible in all 
proportions with alcohol, ether, benzene, and glacial acetic acid. Di- 
benzylsulphone, (CH,Ph).SO:, forms small colourless needles or prisms 
(m. p. 150°) of a silky lustre. It is soluble in benzene, glacial acetic 
acid, and hot alcohol, and is converted by oxidation into benzoic and 
sulphuric acids. 

Paratolylbenzylsulphone, CH,Ph.SO,.Cs;H,Me, crystallises in silky 
white needles (m. p. 145°) soluble in alcohol, benzene, and glacial 
acetic acid. Diethylsulphone, Et,SO,, has been previously described. 
The author confirms Beckmann’s statement (loc. cit.) that this com- 
pound is not attacked by nascent hydrogen. This observation is in 
direct opposition to v. Oefele’s (Ann., 132,90). Ethylenediphenylsul- 
phone, Ph.SO,.CH2.CH2.SO,.Ph, forms silky needles or plates (m. p. 
179°5°) sparingly soluble in hot water, more soluble in hot alcohol, 
benzene, and acetic acid. It also dissolves in a dilute solution of 
potash, forming potassium benzenesulphinate. At 150° ethylidene 
chloride acts on sodium paratoluenesulphinate, forming a compound 
which crystallises from alcohol in needles (m. p. 200°). 

The conversion of the sulphinic acids into sulphones favours the 


hypothesis that these acids are hydrides and do not contain the 

hydroxyl group, and also that the sulphur-atom acts as a hexad and 
C,H,’ 

not as a tetrad, e.g., benzenesulphinic acid, 8S” a 


H’ 


W. C. W. 


Benzyl Derivatives Containing Sulphur. By R. Orro and R. 
Livers (Ber. 18, 1283 — 1289). — Benzyl-hydrogen sulphide, 
C;H,.CH;.SH, is not converted into the disulphide by the action of 
bromine, but yields an oily liquid, which is transformed into benzyl 
hydrogen sulphide by nascent hydrogen. Dibenzylsulphone— 

(C.H,.CH:).S0», 


can be prepared by oxidising with potassium permanganate a hot 
acetic acid solution of benzyl oxysulphide (m. p. 133°) obtained by 
treating benzyl sulphide with cold nitric acid, sp. gr. 1°3. It is iden- 
tical with the dibenzylsulphone resulting from the action of benzoic 
chloride on sodium benzylsulphinate. 

Benzyi. ihiobenzoate, Ph.COS.CH,Ph, formed by heating benzyl 
hydrogen sulphide and benzoic chloride at 120°, is deposited from an 
alcoholic solution in colourless triclinic crystals, which dissolve freely 
in hot acetic acid, benzene and ether. 

This compound is decomposed by alcoholic potash into benzoic acid 
and benzyl-hydrogen sulphide, and is oxidised by potassium perman- 
ganate, forming benzoic and benzenesulphonic acids, 
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Benzylsulphonic chloride, C;H;.SO.Cl, prepared by the action of 
phosphorus pentachloride on potassium benzylsulphonate, crystallises 
in yellowish-white silky needles or prisms (m. p. 93°) soluble in warm 
benzene or ether. It is decomposed by hot water, yielding hydro- 
chloric and benzylsulphonic acids. The sulphonamide, C;H;.SO..NH,, 
forms white silky needles (m. p. 102°). 

The sulphonic chloride is converted into benzylsulphonic acid by 
warming with zinc-dust and water, or by reducing the solution in 
benzene to which a few drops of water have been added with sodium 
amalgam. The sodium salt of the acid crystallises in silky plates. 
The free acid is very unstable, and decomposes with evolution of sul- 
phurous anhydride. 

When potassium benzylsulphonate is fused with potash in a retort, 
toluene and a small quantity of benzene distil over, together with a 


white crystalline compound (m. p. 106—110°), which is soluble in 
alcohol. W. C. W. 


Synthesis of Ethereal Salts of Thiosulphonates. By R. Orro 
(Ber., 13, 1282—1283).—Ethyl thiobenzenesulphonate or ethyl phenyl- 
disulphowide, PhSO,.SEt, is formed on warming an alcoholic solution 
of ethyl bromide and potassium thiobenzenesulphonate (prepared by 
Spring’s method, Ber., '7, 1157), viz., by the action of potassium sul- 

hide on benzenesulphonic chloride. Ethyl thiobenzenesulphonate is 
not attacked by water at 120°, but is easily saponified by potash, and 
decomposed by reducing agents. W. C. W. 


Constitution of Tetranitrodiphenylearbamide. By S. M. 
LosanitcH (Ber., 138, 1297).—The dinitraniline (Ber., 11, 1539, this 
Journal, 1879, Abst., 67) which is formed by the action of water on 
tetranitrodipheny]-potassium carbamide obtained by treating tetrani- 
trodiphenylcarbamide with alcoholic potash, can be easily converted 
into a-dinitrophenol, which Salkowski (Ber., 7, 373) has shown to 
have the constitution C;H;(OH)(NO,.)(NO,) = [1:2: 4]. 

Tetranitrodiphenylcarbamide must have a similar constitution. 

W. C. W. 

Diphenic Anhydride. By C. Grarsz and C. Menscuine (Ber., 13, 
1302—1305).—Diphenic anhydride is formed together with di- 
phenylene ketone by the action of one or two molecules of phosphorus 
pentachloride on 1 mol. of diphenic acid. It is also formed together 
with other products of decomposition by the distillation of diphenic 
acid. The anhydride is, however, best prepared by dissolving the acid 
in strong sulphuric acid at 120°, and pouring the liquid into water. 
Long-continued boiling in water has no effect on the anhydride. It 
decomposes at the temperature of boiling sulphur, splitting up into 
diphenylene ketone and carbonic anhydride. A phthalein is formed 
when the anhydride is heated with phenol and stannic chloride. It is 
a red crystalline compound, dissolving in alkalis with a red colora- 
tion. Diphenic anhydride also forms a compound with resorcinol. 
A chloride, having the composition C,,H,,Cl,0; (m. p. 128°), is ob- 
tained by gently warming a mixture of diphenic anhydride and phos- 
phorus pentachloride. W. C. W. 
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Diamidotriphenylmethane. By C. Bérrincer (Ber., 13, 958— 
959).—This is a personal explanation, replying to the remarks of 
O. Fischer (Ber., 13, 665) upon the base, C,.H,.N, (diamidotriphenyl- 
methane). The author contends for the correctness of the melting 
point as given by him (Ber., 12, 975). Py. P. Be. 


Substitution of Phenyl. By V. Merz and W. Weirsa (Ber., 13, 
1298—1302).—Diphenylamine is formed by heating aniline zinc chloride 
with phenol at 250°, NH,Ph + Ph.OH = NHPh, + H,0. 

By the action of ammonium-zine chloride (1 part) on phenol 
(2 parts) at 280° for eight hours, a mixture of aniline, diphenylamine, 
and diphenyl ether is obtained. 

Phenyl B-naphthylamine is prepared by heating aniline and 6-naphthol 
in molecular proportions with an excess of zinc chloride at 180° for six 
hours. The crude product is extracted with hydrochloric acid and 
with a hot solution of soda, and the residue is dried and distilled in 
a vacuum. The pure amine crystallises in cvlourless needles (m. p. 
108°) which dissolve freely in the usual solvents at their boiling points. 
When @-naphthol is heated at 200° with twice its weight of ammonium 
zine chloride, B-naphthylamine and B-dinaphthylamine are formed. The 
product is extracted with hydrochloric acid to remove the §-naphthyl- 
amine, and boiled with a solution of soda. On dissolving the residue 
in hot benzene, 6-dinaphthylamine is obtained in silver-white plates 
(m. p. 170°5°), soluble in hot acetic acid. W. C. W. 


Conversion of a-Naphthylamine into a-Naphthyl Methyl 
Ether. By A. Hanrzscu (Ber., 13, 1347—1348).—A good yield of 
a-naphthyl methyl ether, C,)H;.OMe, is obtained by the action of zinc 
chloride on a mixture of methyl alcohol and naphthylamine at 200°. 
The crude product is treated with hydrochloric acid and extracted 
with a mixture of ether and benzene. On distilling the extract, 
naphthyl-methyl ether passes over at 264° as a colourless oily liquid 
miscible with alcohol, ether, and benzene. With picric acid it forms a 
red crystalline compound. 

The corresponding ethyl ether can only be obtained in small quanti- 
ties by this process. 

Dimethylnaphthylamine can be easily prepared by heating naphthyl- 
amine hydrochloride with methyl alcohol at 180°. W. C. W. 


Biebrich Scarlet. By W. v. Mituer (Ber., 13, 980—982).—The 
author defends the view that this colouring matter contains the tri- 
sulphonic acid of an azo-compound, Ph.N :N.C;Hy.N : NC,H,.OH, 
against the assertion of Nietzki (Ber., 13, 800), who contends that it 
contains the mono- and di-sulphonic acids ‘only. The author supports 
his position by the analysis of the sulphonic acids obtained by reducing 
the scarlet, from which mixture amidobenzenedisulphonic acid has 
been obtained, the formation of which can alone be explained by the 
existence of a trisulphonic acid, thus :-— 


C,H;(SO;H)..N : N.C,H;(SO;H).N : N.C,.H;,.OH + 8H = 
C.H;(SO;H)..NH, + CsH;(SO;3H)(NH,)2 + CiHe(N Hi). OH. 
VOL. XXXVIII. 3 i 


of Biebrich scarlet. 


a diamidodiphenyl. 


agents. 


Mononitrodiphenylene ketone, 


Constitution of Phenanthrene. 
95—118).—In previous communications (Annalen, 196,1; Ber., 11, 
215; 12, 235; and this Journal, Abst., 1878, 511; 1879, 538 and 
653), the author has shown, by a comparison of the crystalline form 
(monoclinic tabular crystals) and melting point (73°5°) of the methyl 
salts of diphenic acid from phenanthrene and from metanitrobenzoic 
acid, that these two diphenic acids are identical. He has also pointed 
out that the base melting at 157°, which Struve obtained together 
with benzidine by distilling diamidodiphenic acid with lime or baryta 
(Ber., 10, 75; this Journal, 1877, ii, 902) is diamidofluorene, and not 


CoHs—NOz 
| —* 


6 Hy 
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The formation of a trisulphonic acid would depend on the conditions 

of temperature in preparing the “ acid-yellow”” from amidazobenzene, 

and it is easy to suppose that the temperature would rise sufficiently 

to produce it. Further, by treating ‘“acid-yellow ” with @-naphthol, 

the author has obtained a colouring matter having all the properties 
ow. 


By G. Scuutrz (Annalen, 203, 


Diamidofluorene is deposited from an alcoholic solution in grey 
needles, soluble in hot water and in hydrochloric acid. With dilute 
sulphuric acid, it yields a sparingly soluble salt. The crystals change 
colour on exposure to the air, and are easily attacked by oxidising 


Diacetamidofluorene, C:3Hs(NHAc),, crystallises in white glistening 
plates, which begin to decompose at 250°. 


prepared by dissolving 


diphenylene ketone in cold fuming nitric acid, is insoluble in water, 
but dissolves in hot alcohol, benzene, xylene, glacial acetic acid, or 
amyl alcohol. It forms needle-shaped crystals or plates (m. p. 220°), 
which sublime readily. By the action of warm nitric acid, it is con- 
verted into the dinitro-derivative (m. p. 290°), which on reduction 
with tin and hydrochloric acid yields a new base (m. p. 286°), freely 
soluble in ethyl and amy] alcohols and in ethy] acetate. 
B-Dinitrodiphenic acid is formed, together with the a-modification, 
when nitric acid acts on diphenic acid. The isomeric acids are sepa- 
rated by means of the greater solubility of the barium salt of the 
B-acid. It can also be prepared by heating phenanthraquinone with 
a mixture of strong sulphuric and nitric acids, and pouring the crude 
product into water, when dinitrophenanthraquinone is precipitated. 
The mother-liquor deposits f-dinitrodiphenic acid when left at rest. 
The precipitate of dinitrophenanthraquinone is extracted with boiling 
acetic acid, which leaves the ordinary modification undissolved. On 
oxidising the acetic acid solution with chromic acid, a mixture of a- 
and @-dinitrodiphenic acids is obtained, which is separated by conver- 
sion into the barium salts and fractional crystallisation. 
B-Dinitrodiphenic acid forms needle-shaped crystals (m. p. 297°), 
insoluble in cold water, but soluble in alcohol. Its salts are freely 
soluble in water. Barium f-dinitrophenate crystallises with 4 mols. 
H,0 in large transparent triclinic prisms. 


The methyl salt crystallises 
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in pale yellow monocliuic plates (m. p. 131°), whilst methyl a-dinitro- 
phenate forms small yellow monoclinic prisms (m. p. 177°). 

The author represents the constitution of diamidodiphenic acid and 
the diphenyl-derivatives by the following formule :— 


Diamidodiphenic acid. 


NH;.(COOH)(C,Hs.C,H,(COOH)NH; [1:3:4:2:4]. 


a-Dinitrodiphenic acid. 


(NO,)(COOH)C,H;.C;:H3(COOH)(NO;) [1:3:4:2:4). 


Diphenic acid. 


(COOH)H,C,.C;-H,(COOH) [1: 2: 2]. 
W. C. W. 


A Bromo-derivative of Nicotine. By A. Canours and A. Erarp 
(Compt. rend., 90, 1315—1317).—One part of nicotine is dissolved in 
50 parts of water, and 2 mols. of bromine added for every mol. of 
nicotine. A yellow flocculent resinous-looking precipitate falls, which, 
together with the mother-liquor, is heated gently to 65—70°, more 
bromine being added if required. The whole is then filtered and 
allowed to cool, when an abundant crystallisation of the bromo-deri- 
vative takes place. The undissolved portion treated separately with 
water at 70° yields a crystalline deposit similar to the preceding. 

The crystals are in the form of red needles often more than 1 mm. 
in length, and are similar in colour to potassium dichromate. They 
are unalterable in the air, but are decomposed by water at a tem- 
perature higher than 70°. When dissolved in concentrated hydro- 
bromic acid, they assimilate a molecule of HBr, forming the hydro- 
bromide of the original derivative. 

Analysis showed that the formula of the bromo-derivative is 
CijoHyN2Br; Huber’s pentabromide is therefore probably the hydro- 
bromide above mentioned, but the formula given to it by Huber con- 
tains 3 atoms less of hydrogen. 

The tetrabromo-nicotine is decomposed and destroyed by an aqueous 
solution of potash. J. W. 


Homatropine. By A. Lapensure (Ber., 13, 1340).—On recrystal- 
lisation from absolute ether, homatropine is deposited in colourless 
transparent prisms, which melt between 95°5° and .98'5°. The crys- 


tals are hygroscopic, although they do not dissolve freely in water. 
ww. @. @. 


Non-identity of the Soluble Albuminoids of Crystallin with 
those of White of Egg and Serum. By A. Bécuamp (Compt. 
rend., 90, 1255—1258).—Many experimenters have examined this 
subject, but the results of their work do not appear to agree either 
among themselves or with those of the author. On the part of the 
latter, long and careful experiments have led him to conclude—(1) 
that the soluble portion of crystallin contains two distinct albumins 
clearly separable the one from the other, thus confirming the original 
observation of Frémy. (2) The substantial unity of the albuminoid 
substances must be denied, and their specific plurality affirmed. 

31z 
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The coagulating power of these bodies was regarded as a property 
of only secondary importance; their purity was determined by imme- 
diate analysis and by their constant rotatory power, the latter pro- 
perty especially being adopted as the best criterion of the purity of 
these uncrystailisable substances. The following matters were isolated 
and characterised. 

Soluble Phacozymase.—This substance remains dissolved in water 
after the solution has been precipitated by alcohol. Its aqueous 
solution begins to coagulate about 55°, and becomes violet when 
boiled for a few seconds with strong hydrochloric acid. It liquefies 
starch-paste, converting it into dextrin and possibly into dextrose. Its 
rotatory power for (a); = 41° to the left. 

Crystalbumin is precipitable from its solution by alcohol. Its 
levorotatory power in acetic solution for («); = 80°3°, in ammoniacal 
solution = 76°6°. Like phacozymase, it turns violet when boiled in 
strong hydrochloric acid, but, unlike egg and serum albumin, its 
combination with basic lead acetate is not decomposed by carbonic 
anhydride. 

The crude solution from crystallin has a rotatory power of 47:1°, 
which is very nearly the mean of the numbers already given. The 
insoluble portion of crystallin is in acetic solution levorotatory to the 
extent 76°3°. It is, however, a mixture, for when dissolved in dilute 
hydrochloric acid it yields a precipitate on addition of ammonia, 
and this when redissolved in acetic acid has a rotatory power of 80°2°, 
the same as that of crystalbumin. This crystalfibrin is only slightly 
and with difficulty coloured violet by boiling in strong hydrochloric 
acid. 

None of the above-mentioned rotatory powers are exactly identical 
with those of the albumins obtained from white of egg, from blood- 
serum, or from casein. J 


Lecithin and Nuclein in Yeast. By O. Lozw (Pflug. Archiv. 
Phys., 22, 62—68).—This paper is chiefly a criticism of Hoppe- 
Seyler’s work on the subject, the author being of opinion that his 
(Hoppe-Seyler’s) method of preparation, estimation, &c., was unsatis- 
factory. Great stress is laid on the readiness with which these bodies 
are decomposed by acids and alkalis, and an experiment is detailed 
showing that traces only of lecithin can be obtained from feebly acid 
yeast. The variable proportion of phosphorus (2—9 per cent.) found 
in nuclein from various sources, is, the author thinks, reason enough 
to doubt their identity. W. 


Carbonyl-hemoglobin. By T. Wuyi and B. v. Anrep (Ber., 
13, 1294—1296).—The compound of hemoglobin with oxygen is 
rapidly converted into methemoglobin by potassium permanganate 
and other oxidising agents, whilst the compound with carbonic oxide is 
only slowly attacked. On the addition of a few drops of ammonium 
sulphide to a solution of methemoglobin, reduction takes place, and 
the absarption-bands characteristic of this body disappear. On passing 
oxygen through the liquid, the oxygen-compound of hemoglobin is 
formed if the blood originally contained oxygen, but if it contained 
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carbonic oxide, then carbonyl-hemoglobin is produced. This shows 
that oxygen-methemoglobir is totally distinct from carbonyl-methemo- 
globin, although they both exhibit the same spectrum. 

Detection of Carbonic Oxide in Blood.—The blood must be preserved 
in a cold dark room, out of contact with air. Carbonic oxide is absent 
when ammonium sulphide or ferrous ammonium tartrate does not 
cause a reduction to hemoglobin. It is present when the addition of a 
few drops of dilute (0°025 per cent.) solution of potassium permanganate 
leaves the blood red and clear, and does not produce methssmoglobin in 
20 minutes. A similar quantity of the oxidising solution, added to 
fresh blood shaken with air, should change the colour to yellow, and 
produce a turbidity. 

One per cent. solution’ of catechol or quinol at 40° may be used 
instead of potassium permanganate. W. C. W. 


Physiological Chemistry. 


Influence of Glycerol on the Decomposition of Proteids in 
the Animal Body. By N. Tscuirwinsky (Zeits. f. Biologie, 15, 
252—260).—This paper is a sequel to the preceding, the chief dif- 
ference in the experiments being that this observer allowed the dog no 
fat, in order that the effect of the glycerol on the proteid metamor- 
phosis might be the more evident, and used very much larger quan- 
tities. 

The general result was an increase in the quantity of urine, and a 
slight fall in the elimination of urea. 

The effect of large doses of glycerol appears to be sometimes hamo- 
globinuria, and the urine frequently contains a substance which 
reduces copper solution (Ustimowitsch Plész), and which is not sugar. 
Catillon finds that glycerol passes unchanged into the urine, when 
4—6 grams are given for every kilogram of body weight. He estimates 
it in the urine by evaporating at 100°, extracting with alcohol, and 
evaporating the alcoholic solution to a syrupy consistence ;. in normal 
urine, the relation of the weight of this residue to the urea is 1'5 : 1. 

The author then describes a method of estimating glycerol, based on 
the fact that it dissolves copper oxide in presence of excess of alkali, 
and calculates that in his experiments glycerol in quantities varying 
from 37 per cent. to 60 per cent. of the quantity given were eliminated 
unchanged with the urine. W. 


Influence of Glycerol on Proteid Tissue Change. By L. 
Lewin (Zeits. f. Biologie, 15, 243—251).—Atter some preliminary 
remarks on the chemical relations of glycerol, the author quotes 
Lauder Lindsay, Benavente, Davasse, and others, as to the fattening 
properties of glycerol. Catillon’s experiments are discussed in some 
detail as the first real attempt to settle the question as to whether 
glycerol is a food or not. 
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Catillon found that guinea-pigs which maintained their weight on a 
certain diet gained one-fifteenth to one-tenth when 1 gram of glycerol 
was added. The same observer found that glycerol diminished the 
amount of urea excreted in man: hence he came to the conclusion that 
glycerol was a food in Voit’s sense, “that it diminished the consump- 
tion of albuminoids.” The author admits that the increase of weight 
after glycerol is well nigh proven, but remarks that excess of water 
will produce the same effect, and further that Catillon’s experiments 
were on his own showing of doubtful value, since the diet was not 
regulated. 

Immanuel Munk experimented on a dog in nitrogenous equilibrium, 
and found that doses up to 25 grams and 30 grams produced no appre- 
ciable effect on the proteid metamorphosis, whilst a dose of 40 grams 
caused diarrhoea. 

The author made experiments on a dog, and the results are tabulated. 
The first table shows that nitrogenous equilibrium was maintained 
on a diet of 750 grams meat and 150 grams fat. The second table 
shows the effect of glycerol, 7.e., a slight increase in the urea eliminated, 
the average daily excretion being in the first case 51:84 grams, and in 
the second, 53°35 grams ; the reverse was the case in Catillon’s experi- 
ments. 

The glycerol increases the amount of urine, and after discussing the 
possibility that the effects produced may be due to this diuresis, the 
author comes to the conclusion that glycerol exerts no influence on the 
total of proteid metamorphosis, as fats and carbohydrates have been 
shown to do, and which he illustrates by experiments on the same dog 
in a somewhat striking manner. 

Doses of 300 grams of glycerol were found to be poisonous, pro- 
ducing tonic and clonic spasms, and incontinence of urine and 
freces. 

Davasse, Das Glycerin, iibers. von Zeisse, Wien, 1860, 15; Ebstein u. 
Miiller, Berl., Klin. Wochenschr., 1875, Nr. 5; Schleich, Wiirtemb. 
Correspondblatt, 44, 1874, Nr. 34; Catillon, Htude des Propridtés 
Physiologiques et Therapeutiques de la Glycerin; Arch. d. Physiol. Normale 
et Patholog., 1877, Nos. 1, 2; Munk, Verhandl. der Physiol. Ges., zu 
Berlin, 13th Dec., 1878; Ustimowitsch, Pfliiger’s Archiv., Bd. 13, 
453; Schultzen, Berlin, Klin. Wochenschr., 1872, Nr. 35; Harnack, 
Archiv. f. Klin. Med., 13, 6. W. N. 


Influence of the Supply of Water, the Secretion of Sweat, 
and Muscular Labour on the Elimination of Nitrogenised 
Decomposition Products. By H. Opprenneim (Pfluger’s Archiv. 
Physiol., 22, 40—41).—During a 35 days’ experiment, in which he 
was in a state of nitrogenous equilibrium, the author investigated the 
effect of varying physical conditions on the elimination of urea, with 
the following general results :-— 

(1.) Increased ingestion of water continued for some time produces 
at first an increase in the elimination, which gradually diminishes, 
until the quantity falls below normal, so that the average over the 
period is very little affected. 

(2.) Injection of pilocarpine produced no especial effect either on the 
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nitrogen of the urine or feeces, even when water was taken to make up 
for the loss sustained by the increased secretion of sweat and saliva. 
(3.) Muscular labour appears to increase the nitrogen eliminated 
only when carried to the extent of producing dyspnoa, and this is due 
not to increased muscular activity but to the new conditions which are 


set up. W. N. 


Chemistry of Vegetable Physiology and Agriculture. 


Influence of Air on Fermentation. By E. C. Hansrn (Bied. 
Centr., 1880, 479—480). —By passing air through a fermenting mash, 
the number of yeast cells is increased twice or three times as much as if 
no air were bubbled through, and about twice the quantity of liquid 
is fermented, thus showing that a constant supply of oxygen is very 
favourable to fermentation. J. K.C. 


Schizomycetic Fermentations. Part VI. By A. Fitz (Ber., 
13, 1309—1312).—On fermentation, calcium lactate yields a trace of 
alcohol, propionic acid, and a small quantity of succinic acid. In a 
second " experiment with a different kind of ferment, propionic and 
normal valeric acids were formed, together with calcium carbonate 
and a small quantity of ethyl alcohol. When Pasteur’s butyric acid 
ferment is used, the chief product is butyric acid; small quantities of 
ethyl and butyl alcohol are also produced. 

In the preparation of butyl alcohol from glycerol, the relative quan- 
tities of ethyl and butyl alcohols vary with the nature of the ferment. 
A small quantity of propyl alcohol is also obtained. In the fermenta- 
tion of calcium glycerate by means of a species of bacillus, the chief 
product is formic acid, but a small quantity of methyl alcohol and acetic 
acid is also produced. WwW. Oo. W. 


Influence of Fermentation on the Nitrogenous Constituents 
of Potato Mash. By P. Benrenp and A. Morcen (Bied. Centr., 1880, 
486—487).—During fermentation, the soluble acid amides become con- 
verted into amido-acids with loss of ammonia, which goes to the 
nourishment of the yeast ; it appears also that more albumin is present 
in the fermented mash than in the unfermented, and this seems to 
point to the conclusion that during the fermenting process albumin 
has been built up from the amido-compounds through the agency of 


the yeast. J. =: © 


Influence of Boric Acid on Acetous Fermentation. By 
A. Herzen (Bied. Centr., 1880, 487—488).—Boric acid appears to have 
no influence on the conversion of sugar into alcohol, but if added to a 
wine undergoing acetous fermentation, it entirely prevents further 
decomposition. The circumstance that boric acid is not a poison for 
most microscopic plants and for Mycoderma cerevisie, favours the 
assumption that the decomposition of alcohol into acetic acid is a 
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purely chemical process, which is in some way prevented by the pre- 
sence of boric acid. In order to test the truth of this assumption, 
into a flask A was poured 100 c.c. of distilled water, 10 per cent. pure 
alcohol, and a drop from the surface of a fermenting wine, full of 
Mycoderma aceti. Flask B contained 100 c.c. distilled water, 5 per cent. 
pure acetic acid, and a drop of the same wine. Flask C received 
100 c.c. distilled water, 5 per cent. pure acetic acid, 5 per cent. satu- 
rated boric acid solution, and a drop of the decomposing wine. All 
three were closed with cotton wool, and placed in a bath at 25°C. The 
result was that after eight days there was nothing to be seen in the 
liquid in flask A, a strong development of mycoderma in flask B, and 
a less strong in flask C. This experiment then shows that Mycoderma 
aceti lives at the cost of the acetic acid already formed, and not on the 
alcohol ; that the appearance of mycoderma in wine is rather a con- 
sequence than the cause of the chemical decomposition, and that boric 
acid, if it retards the development of mycoderma, has not the power 


to prevent it in solutions which contain acetic acid ready formed. 
J. K. C. 


Nutrition of the Drosera. By E. Rzcrn (Bied. Centr., 1880, 
482).—Contrary to Rees and Darwin, the author finds that these 
plants thrive best when not treated with animal food, and is of opinion 
that their sustenance is properly derived through the roots. 
J. K. C. 

Loss of Dried Substance in Plants during Ripening. By 
Marié-Davy and others (Bied. Centr., 1880, 440—441).—The authors 
have observed this fact in connection with wheat, barley, sugar-canes, 
&c., and concur in the opinion that during the ripening period the 


plant expels through its roots a certain quantity of superfluous material. 
J. K. C. 


Chemical Changes in Frozen and Rotten Potatoes. By H. 
Czupata (Bied. Centr., 1880, 472—474).—It appears that by freezing, 
the amount of sugar in the tuber is doubled, starch undergoing a cor- 
responding diminution, while part of the protein passes from the 
coagulable to the soluble form. During the process of rotting, the 


potato loses half its nitrogenous constituents and the whole of the 
sugar. J. K. C. 


Digestibility and Nutritive Value of Acorns. By H. Wrisxkn, 
G. Kennepout, and B. Scuuuzz (Bied. Centr., 1880, 431—434.).—As 
fodder for pigs, acorns have been found very beneficial. The object of 
the authors was to ascertain their value as bye-fodder in conjunction 
with hay in the case of sheep. Their experiments show that acorns 
tend to lessen the digestibility of hay in the same manner as bean 
and starch meal, whilst alone they have no special value and belong to 


the class of foods poor in nitrogen, such as potatoes and turnips. 
J. K. C. 


Methods proposed for Cleansing Lupines. By E. Wir 
(Bied. Centr., 1880, 434—436).—The bitter taste and poisonous quali- 
ties of lupines, due to the presence of alkaloids, prevent their use as 
fodder. Several methods of removing these alkaloids have been sug- 


VEGETABLE PHYSIOLOGY AND AGRICULTURE. 821 


gested: washing with dilute acid removes them entirely, but the 
nutritive value of the plants is very much diminished by the process ; 
washing with soda is not sufficient to remove the alkaloids, and the 
same may be said of the use of water alone; and up to the present no 
satisfactory process has been discovered. J. K. C. 


Cultivation of Beetroot. By L. Virmorin (Bied. Centr., 1880, 
437—439).—Experiments were made with the view of ascertaining 
the effect of deep ploughing on the yield of beetroot crops. The 
results showed that deep ploughing has a very favourable influence on 
the quantity of the crop, but in order to ensure the best quality the 
plants must be sown near together. J. K. C. 


Permeability of Soil for Air. By F. Renx (Zeitschr. Biologie, 15, 
205—242).—After discussing the importance of the question, the diffi- 
culty of the inquiry from the very various considerations it involves; 
and referring to the work of other experimenters on the subject, the 
author proceds to describe his method of experimenting. Munich 
gravel was the material used, and this was divided first into sand and 
gravel, and each further subdivided into coarse, medium, and fine 
by sifting. Tin cylinders, closed at the end by wire gauze of various 
fineness (the advantages of gauze over wool for this purpose are dwelt 
upon) were used to contain the material. These cylinders measured 
25 cm. to 45 cm. by 5 cm., and were fitted with arrangements for 
passing the air through them. The size is insisted on, as a closer 
resemblance to the natural state of things is thereby attained, because 
the space between any given series of particles and the side of the 
vessel is greater than the intervals between the particles themselves 
when closely packed, and this error is the less the larger the contain- 
ing vessel be, within limits. A gasometer was used for containing the 
air and an ordinary good gas meter for measuring. Each experiment 
lasted 1 minute, with very dense material 10 minutes. Two lengthy 
tables of results are given: No. 1 showing the number of litres of air 
passed per minute under various pressures given in mm. of water, 
No. 2 shows the actual amount passed during fixed times and under 
fixed pressures. Coarse sand and gravel show an exception to the 
rule that the amount of air passed varies as the pressure. 

From the first series of experiments, the author concludes that when 
air under pressure streams through a porous material the volumes of 
air passed through are proportional to the variations of pressure so 
long as the rate of flow is not more than 0:062 meter per second; if 
this limit is passed, the volume of air increases in a smaller ratio than 
the pressure, and the proportion diminishes, the greater the speed of 
the stream of air. 

The next point taken up is the effect of varying the thickness of the 
layer of soil, and from his experiments the author concludes that when 
air under equal pressures passes through layers of homogeneous mate- 
rials of different thicknesses the quantity passed through is propor- 
tional to the thickness of the layers provided the rate of flow does not 
exceed 0°062 meter per second; at greater rates, it diminishes in 
smaller proportion as the thickness of the layer diminishes.” 


University of Michigan 
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Next the effect of varying porosity is considered. The difficulty of 
determining porosity is discussed and axnthor’s method described, 
which is as follows:—A cylinder of known volume is filled with the 
material by shaking, pressing, and hammering, and then turning the 
contents into a measuring glass half full of water and reading off the 
amount of absorption which takes place. This part of the subject 
requires consideration under two heads :—Istly, where the total 
porosity of the specimens is equal, but the width of the pores is vari- 
able; and 2ndly, where the width of the pores is equal but the total 
volumes variabie. 

The results are given in the following table, which shows the vary- 
ing resistance to the passage of air very markedly :— 


TABLE. 


Gravel. Sand. 


Medium. 


Fine. 


Coarse. 


Medium. 


Number of experiments. 
Volume of cylinder.... 


Weight of material .... 


Estimated vol. of pores 
Pressure in mm. of water 


86 

981 

grams. 

1638 
per cent. 


87 
981 
ms. 
1638 
per cent. 
37 ‘9 
20 


88 
981 


grams. 
1638 


per cent. 


89 
981 
grams. 
1463 
per cent. 


90 
981 
grams. 
1463 
per cent. 
55 °5 
20 
0 °00133 


Air passed (liters) .... 6°91 


After referring to the results of other experimenters (Gueront, Compt. 
rend., 75; Schirmann and O. E. Meyer) on the passage of gases 
through capillary tubes and similar resistances, he concludes that 
the width of the pores has an important influence on the total per- 


meability of the soil, to this extent: that by comparison of two speci- 
mens of soil of equal volume, but of which the individual particles 
were of different sizes, the pore volume and transverse sections equal, 
and under equal pressures, it was found that the quantity of air passed 
through the one might be 20,000 times greater than the quantity passed 
through the other in the same time. 

When the pores are of equal size, but the total pore volume varies, 
the quantity of air which passes varies as the area of section of the 
containing vessels. 

The details of further experiments with loosely packed and wet soils 
are given, and the author then proceeds to summarise the results of 
ali the experiments as follows:—When air under pressure flows 
through a soil, the quantity which passes through is directly pro- 
portional to the pressure and inversely proportional to the thickness 
of the stratum, provided only that the rate of flow does not exceed 
0062 meter per second. If this limit be passed, the proportion changes 
and the volume of air passing through diminishes in a smaller ratio 
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as the pressure diminishes and the thickness of the stratum increases, 
and vice versa. 

Porosity, by which only one property of a body is understood, viz., 
the existence of spaces throughout its apparent mass, has a double 
influence. Ist, in different soils whose pores are of equal dimen- 
sions, under equal pressure, the volume of air passed through is pro- 
portional to the total pore volume; and 2ndly, when the pores are of 
different dimensions, but the total pore volume is the same, it is pos- 
sible in extreme cases, that the quantity of air passing through one 
sample may be 20,000 times greater than through another. 

An alteration of these factors occurs when a soil is loosened, for 
then not only the size of the individual spaces, but also their total 
volume, is increased; with fine soils, 7.e., soils with fine pores, a relatively 
greater permeability results than with soils whose pores are larger. 

The wetting of soils by rain has, according to the width of the 
pores, a very different effect; soils whose pores are large may be but 
slightly affected, whereas soils with fine pores may be rendered prac- 
tically impermeable. 

When a soil freezes, its permeability is lowered, and this not only 
in consequence of the expansion of the water by frost, but also and 


chiefly because the water when frozen is no longer moveable in the 
pores. W. N. 


Influence of Shade on the Amount of Carbonic Anhydride 
in the Air of the Soil. By E. Wo.tny (Bied. Centr., 1880, 402— 
405).—Three zinc cylinders were filled to the height of half a meter 
with damp sandy soil into which a glass tube was sunk for half the 
depth in order to draw off the air: one cylinder was covered with 
grass, another with straw, and the third was left open. Experiments 
carried on during the warmer season of the year showed that during 
this time the air of soil shaded by green plants contained much less 
carbonic anhydride than when the soil was covered by dead plants or 
left open, whereas the opposite is the case during the colder seasons. 
The author has formerly proved that the air under growing plants 
during warm weather is both colder and drier than that which is not 
so shaded, and in this we have the reason why less carbonic anhydride 
is present. The author finds the amount of carbonic anhydride to 
diminish in proportion to the density of the green plants. ‘ ‘ 

_ eG 


Difference between Loam and Clay. (Died. Centr., 1880, 480— 
481).—By a process of elutriation, the very fine parts were separated 
from the coarser and subjected to a quantitative analysis; it was 
found that the chief difference between loam and clay consisted in the 
fine portions of the latter containing 13 to 14 per cent. of calcium car- 
bonate, of which the loam contained none, but was ee 
richer in silicates. J. K. 


Permeation of Vegetable Matter by Water. By W. Ricizr 
( Bied. Centr., 1880, 406—408).—A gentle stream of water was allowed 
to play on beach and pine litter and on sphagnum; the amount of 
water which trickled through was measured. It was found that a 


— 
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downfall of 10 mm. of water was reduced on the first day to 8 by 
beech straw, to 8°8 by the pine, and to 43 mm. by the sphagnum. 
Perfectly dry straw does not absorb water very quickly, a certain pro- 
portion of moisture being necessary to give the most favourable con- 
ditions. J. K. C. 


The Best Mode of Applying Artificial Manure to Potatoes. 
By M. Mircxer (Bied. Centr., 1880, 409—418).—Experiments were 
carried on for four years with several different kinds of potatoes, and 
in soil of very varied quality, to ascertain what kinds of artificial 
manures were most suitable and in what proportions they should be 
used, whether alone or in combination with other kinds of dung. 
When artificial manures were used alone, the best effect was produced 
by a mixture of Chili saltpetre and Baker superphosphate in the pro- 
portion of one of the former to two of the latter. The saltpetre by 
itself was productive of very good results, but the use of superphos- 
phate alone was found to be a failure. In combination, however, 
with stable manure, each separately produced about the same effect, 
but when used together in the same proportions as given before, their 
influence on the crop was still more favourable. Salts of ammonia 
were of no use, the nitrogen being apparently not absorbed until 
oxidised to nitric acid. J. K. C. 


Analytical Chemistry. 


Meyer’s Vapour-density Determinations. By L. Meyer (Ber., 
13, 991—992).—The author describes an arrangement by which the 
error described by V. Meyer (Ber., 13, 813—814) may be avoided, 
which results from the introduction of air into the apparatus when 
the bottle containing the substance is brought into the apparatus. The 
arrangement consists in closing the apparatus by a caoutchouc stop- 
per, in which fits a glass tube closed at the upper end and open at the 
lower end; into this the tube containing the substance under experi- 
ment is introduced. It is held in its position by means of a piece of 
iron wire passing through the caoutchouc stopper, and bent below so 
as to form a support for the tube, whilst above it is bent at right 
angles so to form a handle, by which at the desired time it may be 
turned round. In this way the support can be removed from below 
the tube, when it drops down into the heated part of the apparatus. 
To avoid the water being carried over through the side tube whilst 
the tube is falling, a small bulb is blown on the side tube. 

y. 2. @. 

New Alkalimetrical Method for Estimating Phosphoric Acid. 
By O. Scutickum (Arch. Pharm. [3], 15, 325—334).—When litmus is 
used as an indicator during the addition of an alkaline hydrate to 
phosphoric acid, the neutral point is reached as soon as the hydrogen 
of the acid is half replaced by metal. 
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If tincture of cochineal is employed, the yellow colour imparted to 
it by the acid changes to violet-red when one-third of the hydrogen of 
the acid is replaced by the metal, that is, when a monometallic phos- 
phate is formed. Cochineal therefore serves to indicate the stage at 
which phosphoric acid is one-third saturated; the presence of other 
acids does not interfere, since they are neutralised by the alkali before 
the phosphoric acid : hence when phosphates are to be estimated, 
normal nitric acid is added and titrated. 

Phosphoric acid in the presence of magnesium sulphate can be pre- 
cipitated as MgNH,PO, by addition of normal ammonia, and each 
molecule of acid requires 3 mols. of ammonia for its complete precipi- 
tation: 1 mol. of a monometallic phosphate similarly requires 2 mols. 
ammonia. The end of the precipitation process can be judged by 
litmus, which remains violet-red until a drop of ammonia in excess is 
added, which turns it blue: if excess of ammonia has been added it 
may be titrated back by standard acid after separating the precipitate. 

When it is to be estimated by the following process, phosphoric acid 
must be present either as free acid or as a monometallic salt: all 
other phosphates may be converted into the monometallic salt by 
addition of nitric or hydrochloric acid until cochineal tincture is 
turned yellow. 

The process consists in adding sufficient magnesium sulphate and 
some tincture of litmus, and then running in normal ammonium 
hydrate until no further precipitate forms and the litmus changes from 
violet-red to blue: towards the end of the reaction, the precipitate 
settles very rapidly, and it is necessary to allow a few seconds between 
each addition of ammonia to complete the change. As soon as the 
addition of the last drop of ammonia has produced no change of colour 
the volume of ammonia used is read off. To calculate the amount of 
phosphoric acid present, it is only necessary to multiply by the factor 
0-098 one-third the number of cubic centimeters of ammonia solution 
used if free phosphoric acid was being titrated, and one-half the 
number of cubic centimeters if a monometallic phosphate was present. 
Excess of ammonia may be titrated back with normal acid, after first 
separating the liquid from the precipitate. 

If calcium is present, it must either be removed or precipitated as 
sulphate by heating nearly to boiling with sodium sulphate and allow- 
ing it to stand for half an hour: the solution containing a little dis- 
solved calcium sulphate may be poured off and mixed with magnesium 
sulphate and litmus, or the removal of the precipitate may be neglected. 
It is, however, necessary that the calcium phosphate should first be 
converted into the monocalcium phosphate by normal nitric acid and 
cochineal, or by normal ammonia as the case may be, and the quantity 
of either of these normal solutions employed measures the amount of 
calcium present. F. C. 


Action of Ammonium Citrate on Phosphates. By A. Grups 
and B. Tottens (Ber., 13, 1267—1270).—Dicalcium phosphate dis- 
solves in an alkaline solution of ammonium citrate with the formation 
of ammonium phosphate and calcium citrate, the latter being soluble 
in an excess of the ammonium salt. Tricalcic phosphate is less solu- 
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ble than the diphosphate in ammonium citrate. In order to estimate 
the phosphoric acid in this solution, three times the amount of magnesia 
mixture required by theory should be added ;- a larger excess is to be 
_avoided. The precipitate invariably contains lime, which can be re- 
moved by dissolving the washed precipitate in hydrochloric acid and 
reprecipiting with ammonia. W. C. W. 


Valuation of Zine and Zine-dust. By F. Bettsrein and L. 
JawEIn (Ber., 13, 947—951).—The samples of zine or zinc-dust are 
dissolved in hydrochloric acid, the hydrogen liberated is collected in 
an apparatus from which it expels water, and from the weight of the 
latter the hydrogen liberated is calculated. For a description of the 
apparatus and the precautions necessary to obtain accurate results, 
the original must be consulted. . o> 


Valuation of Copper for Roofing. By A. Miter (Ber., 13, 
1014—1016).—The author proposes submitting for equal length of 
time pieces of sheet copper of equal size, to the action of hydrochloric 
acid fumes, then to a solution of hydrochloric acid of 15—20 per cent., 
and after exposure to the air, dipping them into nitric acid of about 
10 per cent. N.O;. Different varieties of copper are variously attacked ; 
and when their surfaces are examined microscopically data are ob- 
tained sufficient to form an opinion as to the suitability of the copper 
for roofing. Some samples are attacked uniformly over the whole 
surface, giving a roughened surface only, whilst others are corroded 
deeply here and there ; the latter kinds would be unsuitable for roofing 


purposes. 


Quantitative Determination of Acetone in Methyl Alcohol. 
By G. Krimer (Ber., 13, 1000—1005).—The method consists in 
weighing the iodoform obtained by shaking up 1 c.c. of the alcohol 
with 10 c.c. of double normal soda solution and 5 c.c. of double normal 
iodine solution. To remove the iodoform, 10 c.c. of ether free from 
alcohol are shaken up with the mixture, and an aliquot part of the 
ether drawn off and evaporated on a weighed watch-glass. The 
increase of weight of the watch-glass gives the iodoform contained in 
the ether, from which the amount of acetone may be calculated. 

Ethy] alcohol, acetic acid, and propyl alcohol, when treated as above, 
give no iodoform, whereas isopropyl alcohol yields iodoform. Alde- 
hyde does not give the theoretical amount ; ketones containing methyl 
groups, é.g., methyl ethyl ketone, methyl hexyl and methyl phenyl 
ketones also yield iodoform, and an acid containing 1 atom of carbon 
less than the ketone. ee. 


Estimation of Starch in Sausages. By H. Fricktincer (Arch. 
Pharm. [3], 15, 234—235).—The presence of starch, introduced into 
meat sausages as bread or wheaten flour, is an adulteration. Its 
amount has usually been determined by conversion into sugar by 
digestion with dilute sulphuric acid, and then titrating the sugar with 
copper solution: the starch is considered to be entirely converted 
when iodine solution imparts no blue or violet coloration. The author 
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points out that the intermediate product, dextrin, has no action on 
starch, and hence the iodine reaction cannot be employed: he found 
that from one-third to one-half of the starch is not found if the iodine 
test is used. The following method is recommended: A known weight 
of the sausage in thin slices is digested at 100° with water containing 
5 per cent. of sulphuric acid, until a filtered portion of the liquid 
yields no further precipitate with alcohol. The liquid is filtered, the 
residue well washed, and after making the solution alkaline with soda, 
the sugar is titrated with copper solution. F. C. 


Comparative Examination of the most important kinds of 
Commercial Gum Arabic. By E. Masine (Arch. Pharm. [3], 15, 
216—234).—10 per cent. solutions of the gums clarified by standing 
were usually employed, but in some cases dilution down to 5 per cent. 
was necessary, owing to the liquid being too tenacious: clarification 
was seldom necessary. The following reagents were employed, and 
the solubility of the precipitate in excess of the reagents was tested by 
pouring 2 c.c. of the gum solution into a test-tube, adding to this first 
an equal volume of the reagent, then an additional 2 volumes and 
shaking well :— 

1. The solubility was determined by pouring 25 c.c. of water upon 
0°5 gram of the gum, and constantly shaking for 24 hours in a closed 
vessel ; the residue removed by filtration was dried at 110° C. 

2. The moisture was estimated by drying the gum at 110° C. 

3. The ash was obtained from 2 to 5 grams of air-dried gum, and its 
alkalinity was titrated. 

4. Potassium silicate solution, made by diluting 1 part of thick 
water-glass with 20 parts of water, precipitated almost all the gum 
solutions. 

5. Potassium stannate, as 2 per cent. solution, also affected all the 
gum solutions except one. 

6. Lead acetate reacted, with one exception, on all the solutions. 

7. Neutral aluminium sulphate in 10 per cent. solution only precipi- 
tated two gum solutions: bat the precipitate obtained from other 
samples, on the further addition of potassium hydrate (1°13 sp. gr.), 
was examined as regards its solubility in excess of the caustic alkali. 

8. Neutral copper acetate in cold saturated solution, neutral lead 
acetate in 10 per cent. solution, and ferric chloride solution of 12 sp. gr. 
were indifferent to almost all the gum solutions. 

The reaction of most gum solutions was feebly acid. Starch was 
estimated microscopically in the deposit from the water solution by 
moistening it with a 1 per cent. aqueous iodine solution. 

The author concludes from the examination of a large number of 
gums, the results of which are tabulated, that although different kinds 
of gum show differences when thus tested, the source of the gum can 
seldom be inferred from such an examination. The value of the gum 
is better judged from its solubility than from its celour: the percent- 
age of ash seldom varies beyond narrow limits, but the alkalinity of 
the ash is much more variable; the alkalinity was usually entirely or 
mainly due to lime, and potash was seldom present in any quantity. 
The ash was invariably soluble in dilute hydrochloric acid, and any 
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quantity of insoluble residue would therefore indicate the presence of 
sand or other insoluble substances. The differences in behaviour 
shown by the different kinds of gum towards the same reagent proba- 


bly indicates the existence of different modifications of arabic acid. 
F. C. 


Observations on Milk. By B. Oum (Arch. Pharm. [3], 15, 211). 
—When powdered well-burnt gypsum is mixed with milk to a stiff 
paste, the time required for its setting serves as a measure of the quality 
of the milk and of the quantity of water added as an adulterant. 

Milk of 1:030 sp. gr. at 15° C. was mixed with about 30 grams of 
gypsum, and set in 10 hours; after the addition of 25 per cent. of 
water 2 hours only were required, with 50 per cent. 14 hours, and with 
75 per cent. only 40 minutes. 

Milk skimmed after standing for 24 hours and of 1-033 sp. gr., 
when mixed with gypsum set in 4 hours, with 50 per cent. of water 
it set in 1 hour, and with 75 per cent. in about half an hour. 

If. the milk is warmed it sets more rapidly. The mass after setting 
can be used for further examination. F. C. 


Taking Samples of Milk. By C. WerxowrtscH and v. KLenze 
(Bied. Centr., 1880, 469—470).—The milk should be well stirred, and 
a sample taken from the middle by inserting an inverted beaker in the 
liquid, reversing and drawing it cut. J. K. C. 


Analysis of Milk. By E. Marcuanp (Bied. Centr., 1880. 466— 
468).—The great variations in the analyses of milk by different 
chemists are due, according to the author, to the abnormal conditions 
of the cow, the various times of milking, or defective methods of 
analysis. Only in the case of the fat does the quantity show any 
great variation (2°7 to 8:2 per cent.). To estimate the fat, milk is 
treated with moderately dilute acetic acid, which dissolves the casein, 
and allows the fat to be filtered off; or the fat is dissolved out by 
shaking with ether. J. K. C. 


Analysis of Milk. By H. Vocet (Dingl. polyt. J.,23'7, 59—61).— 
The author recommends weighing the milkin a closed tube, as an appre- 
ciable error results from weighing it in an open basin. To estimate 
solid residue and fat, he uses a tinned-iron boat made to fit Soxhlet’s 
extraction apparatus, and stirs up the milk, after the addition of sand, 
during evaporation. Feeding cattle with green fodder caused no ap- 
preciable change in the composition of the milk. The author thinks 
that the number, 9, fixed by English analysts as a minimum for 
solids, not fat, is too high ; he would prefer 8. Judged by the former 
standard, all the samples in his district would be condemned as 


watered. re J 


Analysis of Butter. By E. Messi (Bied. Centr., 1880, 471— 
472).—5 grams of well-washed butter are dissolved in alcohol and 
saponified with caustic potash. After the alcohol has been evaporated, 
the soapy liquid is distilled with dilute sulphuric acid, and the distil- 
late titrated with decinormal potash solution. The number of cubic 
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centimeters of potash-ley used is a test of the purity of the butter, and 
should not be less than 26. J. K. C. 


Estimation of Albumin. By H. P. Armssy (Bied. Centr., 1880, 
449—450).—The author found that watery extracts of hay were 
rendered quite free from albumin by means of Sestini’s and Ritthau- 
sen’s methods. J. K. C. 


Detection of Paralbumin. By Vuurius (Arch. Pharm. [3], 15, 
307—310).—The test for paralbumin in certain accumulations of fluid 
in the body is of importance, since its result assists the medical man in 
forming an opinion as to the source of the liquid. The author recom- 
mends that the test be made as follows:—100 grams weight of the 
clear fluid is diluted with six times its weight of water; if the liquid 
will not pass through the filter, it is diluted with half the above 
quantity of water before filtration, and if filtration is then found to be 
impossible, it must be allowed to stand until the largest particles have 
settled. Washed carbonic anhydride is then passed through the 
liquid for several hours. The presence of paralbumin is shown by 
the appearance of a turbidity which gradually subsides as a white 
flocculent precipitate. The above dilution is absolutely necessary to 
secure the ready and full precipitation of paralbumin. 

Another method consists in adding three volumes of absolute alcohol 
to the liquid, collecting the precipitate by filtration after twenty-four 
hours, and washing it with absolute alcohol. After being pressed 
between filter-paper the precipitate is warmed at 50—60° for several 
hours with fifty times its weight of distilled water: any paralbumin 
present passes into solution and may be detected by adding thousand- 
fold diluted acetic acid, by which paralbumin is precipitated but is 
redissolved by excess. Paralbumin is further distinguishable from 
metalbumin by yielding no precipitate with magnesium sulphate. 

e. @. 

Determination of Sap in Beet. By A. Gawatowski (DBied. 
Centr., 1880, 465—466).—The author describes a slight modification 
of Stammer’s process of estimating the quantity of sap in beetroot. 

J. K. C. 

Opium Testing. By E. Myuivus (Arch. Pharm. [3], 16, 310—824). 
The author has subjected Fliickiger’s method to an experimental criti- 
cism, and publishes the results arrived at. In preparing the extract, 
six hours’ maceration with water was found to be insufficient, and the 
writer recommends twelve hours’ treatment: in this way nearly the 
whole of the soluble matter may be extracted. He also determined 
the sp. gr. of aqueous extracts of opium at 17°, and tabulated the 
results. By reference to the table, the percentage of extracted matier 
can be at once found when its sp. gr. has been taken: this metnod is 
an extremely simple one for estimating the value of opium, aud dis- 
penses with the moisture determination. 

The percentage of extracted matter given by Fliickiger is, in round 
numbers, 60; this number is higher than that usually accepted on 
previous authority. 

Fliickiger’s method was also tested by applying it to the estimation 
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of known quantities of pure morphine. It was found that the results 
were always too low, and that this was due to the solubility of the 
morphine in the mixture of alcohol and ether. The amount of this 
solubility was determined, and it was shown that by adding 0°088 
gram to the weight of morphine obtained by Fliickiger’s process, the 
determinations became absolutely, and not merely relatively, correct. 
One other improvement suggested is the weighing of the morphine 
on the filter instead of in the flask. The difficulty of perfectly drying 
the substance and interior of the flask is considerable. The author 
prefers to remove the larger crystals to a filter, and then to detach the 
crystals from the interior of the flask by a glass rod or by shaking a 
iece of platinum-foil round the interior, and to rinse these crystals on 
the filter with some of the filtrate. The crystals are then washed with 
10 grams of a mixture of equal volumes of ether and alcohol, and the 
filter gently pressed between folds of filter-paper until freed from the 
mother-liquor: after having been dried at 100° for half an hour, the 
filter is exposed to the air for half an hour, when the paper absorbs 
fully its hygroscopic water ; it is then weighed with the crystals, and, 
finally, the crystals are removed by a small brush and by tapping, and 
C. 


ni] 


the filter is weighed. ‘ 


Technical Chemistry. 


Purification of Refuse Water. By E. Reicuarpr (Arch. Pharm. 
[3], 15, 236—246).—The author enforces the necessity of purifying 
all refuse liquids before they are admitted into streams, lakes, and 
ponds, both for sanitary reasons and to prevent injury to fish. 

Subsidence.—This process, which clarifies the glacier stream during 
its passage through a Jake, serves to remove harmful matters from 
many refuse liquids. Two or three subsidence ponds, in which the 
growth of water-plants may be encouraged, are frequently all that is 
necessary to prevent the contamination of a stream: the sediment 
periodically removed is in many cases valuable as manure. In some 
cases the effluent may be passed through a series of tanks formed by 
digging holes in the ground and protecting the sides with masonry, 
cement, or pitch: the waste water entering each by a pipe directed 
downwards, below the mouth of which the stream meets a flat 
stone, and is thus prevented from stirring up the lower part of the 
liquid: from the last of these tanks the discharge pipe may pass 
upwards from beneath the surface of the liquid so as to prevent the 
escape of floating films of oil and petroleum. 

Chemical Purification.—Dissolved impurities, which cannot be re- 
moved by subsidence alone, frequently require to be chemically pre- 
cipitated. Before subjecting water to chemical treatment, the 
manufacturer should be careful to treat only that which is impure, 
and to turn direct into the stream all such water as has been used for 
driving machinery or for other cleanly purposes, Care should also be 
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taken that the volume of water to be purified should be made as small 
as possible. No water containing free acid or alkali should enter a 
stream until it has been neutralised, as the salts are less injurious than 
the free acid or alkali: it will generally, however, be found that the 
stronger washing-waters may with advantage be kept and their con- 
tents worked up. 

Lime and ¢éhalk are the most generally useful precipitants and 
purifiers: by their means not only may acid liquids be neutralised, 
but many colours and albuminous substances may be rendered in- 
soluble. Alum and other substances may sometimes be used with 
lime. Lime in excess is mixed with the refuse in the first of the above- 
mentioned tanks: after subsidence, the clear effluent will still contain 
dissolved lime, which is injurious to fish and must be separated by 
exposure to the air in larger ponds. The lime sediments can be used 
for manure. 

In all cases the purified effluent water should enter the stream by 
pipes which discharge it upwards from near the bottom and middle of 
the stream; this secures rapid admixture with a large quantity of 
stream-water. 

Details are given of the number of works which discharged impure 
waste water into running water in Saxony in the year 1877: the 
majority were colour-, bleach-, and woollen-works. Breweries seldom 
offended ; the author finds that the brewery waste contains chiefly 
albuminous bodies, which can be almost completely removed by lime. 


F. C. 


Occurrence of Free Sulphur in the Dry Distillation of Tar. 
By A. Keutstapr (Ber., 13, 1345—1347).—A deposit in the passage 
connecting the condensers at a tar distillery with the chimney was 
found to consist chiefly of sulphur, which probably owed its origin 
to the mutual decomposition of sulphurous oxide and sulphuretted 


hydrogen. W. C. W. 


Magnesium and Calcium Compounds as Refractory and 
Dephosphorising Materials. By K. Biscuor (Dingl. polyt. J., 237, 
51—59, 136—143).—The author mentions the various compounds 
hitherto proposed for basic refractory bricks, linings, &c. He then 
examines the behaviour of three of the best mixtures proposed by 
S. G. Thomas. 


(a.) (b.) (c.) 
» Parts. Parts. Parts. 

Cet, pare .. 20054 85 ere 80°0 58°5 
Clay (Griinstadt).. 5 ee 55 30°5 
Be Swwa'ss 40 2°5 

Fe oxide 15 15 

aati 8:0 70 


b is a mixture given for bricks ; ¢ is the best mixture for the outer 
lining of converters. 

a at the fusing point of cast-iron formed a yellowish smooth mass 
like sealing-wax, with compact fracture; b gave a rough, brownish, 
somewhat granular mass, with a cellular and cracky fracture; c, like 
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b, but darker ; a bit dropped from its platinum support to a clay sup- 
port beneath seemed fused to the latter. At the fusing point of cast- 
steél, a was darker, b and c as above, but with lava-like fractures. At 
the melting point of bar-iron, a formed a light yellow enamel; b was 
yellowish-brown, partly fused to a yellow enamel; and ¢ was brownish- 
yellow, beginning to form an enamel. a, the most fusible, is also most 
complex in composition; most of its proximate components are also in 
combination to begin with. With 6 and c the fusibility increases 
with the increase in amount of SiO, Replacing the CaO in a by 85 
parts of MgO, a mixture decidedly more refractory resulted; near the 
fusing point of bar-iron it baked together only, whilst the former be- 
came enamel-like. Other experiments confirmed the conclusion that 
MgO with clay gives more refractory mixtures than CaO does. The 
assertion that MgO bricks formed of these compounds must be burnt 
at a temperature near the fusing point of platinum must be taken as 
a very rough approximation only, as they would be quite fluid at that 
temperature. 

The author also examined the behaviour of the proximate con- 
stituents, magnesia, lime, alumina, iron oxide, silica, and phosphoric 
anhydride at different temperatures, to throw some light on the beha- 
viour of the compounds. Chemically pure magnesia heated to nearly 
the melting point of platinum becomes compacted on the surface, but 
is infusible, even when in contact with refractory clay; at the melting 
point of platinum a test fused toa grey mass. Lime at the melting 
point of bar-iron forms a skin; near the melting point of platinum, it 
melts when in contact with clay. Pure alumina is perfectly infusible 
at the melting point of platinum. Pure iron oxide gives a fused pro- 
duct on platinum at the melting point of bar-iron. Silica is more 
fusible at the melting point of bar-iron than magnesia. It bears 
heating to near the melting point of platinum on a clay support. 
Phosphoric anhydride fuses at a comparatively low temperature. 
Compounds of magnesia and silica slowly increase in fusibility with 
the amount of silica until a great excess has been added. With equal 
parts of each, perfect fusion takes place at the melting point of bar- 
iron. Magnesia with phosphoric anhydride gives much more fusible 
compounds than with silica, and the fusibility increases with the 
amount of anhydride present. Magnesia and alumina compounds, 
either on a platinum or on a clay support, remain almost unchanged at 
the melting point of bar-iron. Magnesia and lime compounds at the 
melting point of bar-iron do not fuse, but those with a preponderance 
of lime show signs of incipient fusion. All the mixtures of magnesia 
with iron oxide were infusible at the melting point of silver; but at the 
melting point of bar-iron all fused. The fusibility increases with the 
amount of oxide. 

Lime and silica form very much more fusible compounds than the 
corresponding magnesia and silica ones. The same may be said of lime 
and phosphoric anhydride. Lime forms much more fusible compounds 
with alumina than magnesia does. This appears even in compounds 
containing as much as 3 tol of alumina to lime. Similarly lime 
and iron oxide are more fusible than the magnesia mixture. 

J. T. 
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Enamelled Cast-iron Vessels. By W. Birscu (Dinal. polyt. J., 
237, 78).—After pickling and cleaning the vessels, they are covered 
with a ground made as follows :—Quartz, 50; fluorspar, 7°5; borax, 
22°5 are fused together. Of this, 16 parts, 6°5 to 12°5 quartz, 4 to 65 
of clay, 0°5 borax, are ground in wet mill, with addition of 2°5 clay 
and 0°66 borax. This is laid on and burnt, forming a yellowish- 
brown mass. For the outer coating, 2°5 powdered fluorspar, 1 zinc 
white, 4°75 .tin oxide, 0°75 bone ash, and 0°03 to 0°05 smalt are well 
mixed. Of this 9 kilos. are mixed with 16 of finely ground fluorspar, 
9°5 borax, 3°25 soda, 1:°25—1°5 nitre, and the whole fused together. 
The product is powdered, and 30 kilos. of it wet ground with six cups 
of about 140 c.c. of white clay and 0°3 zinc oxide. This is laid on and 


burnt. J: a; 


Alcohol from Potatoes. (Bied. Centr., 1880, 485.)—Compara- 
tive experiments on mashing potatoes with sulphuric acid and with 
malt showed that the yield of alcohol obtained by means of the latter 
was very little greater than that obtained by boiling with sulphuric 
acid at the ordinary pressure. J. K. C. 


Analyses of Tokay Wines. (Bied. Centr., 1880, 485.)—-In six 
samples of wine the percentage of alcohol varied from 7°8 to 17°6; 


of solids from 27°1 to 8:4; and of sugar from 23°4 to 6:1. 
J. K. C. 


Analyses of Hamburg Beer. By Nixpersrapvr (Bied. Centr., 
1880, 484).—As a mean of 28 samples, the percentage of alcohol was 
found to be 4°3, and of extract 5°7. J. K. C. 


Extraction of Malt. (Died. Centr., 1880, 485.)—Several samples 
of grains were analysed, and it was found that about 7 per cent. of the 
extractive matter was still present in the grains. J. K. C. 


Experiments on Various Kinds of Yeast. By A. Riese (Bied. 
Centr., 1880, 477—478).—These experiments were carried out in 
mashes of molasses. Yeast was found to be most active when it had 
previously been allowed to stand with potato mash. An attempt was 
made to substitute fresh malt yeast for dry malt yeast, which, how- 
ever, was not successful. J. K. CO. 


Estimation of the Value of Raw Material in the Prepa- 
ration of Yeast. By Heizeimann (Bied. Centr., 1880, 475—476).— 
The yeast-producing power of grain is not proportionate to the 
quantity of nitrogen it contains, but to the amount of soluble pro- 
tein. This is a very variable quantity, rye containing from 30 to 50 
per cent., and maize only 10 per cent. of its protein soluble in water 
at 65° C., which is the most suitable temperature for mashing the 


grain. J. K. C. 

Inversion of Beet-sugar for Wine. By W. Eve.ine (Bied. 
Centr., 1880, 486).—Sulphuric, phosphoric, and tartaric acids were 
used in the inversion of beet-sugar, sulphuric acid heing the quickest, 
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and tartaric acid the slowest in its operation. The inverted sugar was 
then used for the preparation of after-wine, being mixed with pressed 
grapes and allowed to ferment. The best wine was obtained from the 
sugar inverted by means of phosphoric acid. J. K. C. 


Sugar from the Stems of Maize and Sorgho. By P. Corie 
(Bied. Centr., 1880, 461—462).—The author found that sugar could 
easily be obtained, and in considerable quantity, from the sap of the 


stems of maize and sorgho, the sap yielding about 15 per cent. of 
syrup. J. K. C. 


Action of Lime on Solutions of Sugar. By I. Desor (Bied. 
Centr., 1880, 464—465).—If lime-water be added to a solution of 
sugar, the rotatory power of the latter is diminished, although the 
diminution does not seem to follow any law. Addition of acetic acid 
restores the rotatory power. J. K. C. 


Gypsum in the Manufacture of Sugar. By A. v. Wacure. 
(Bied. Centr., 1880, 463).—The author attributes the presence of 
alkaline sulphates found in sugar to the presence of gypsum in the 
water used in sugar works. 


Certain Properties of Bone Charcoal. By H. Pexuer (Bied. 
Centr., 1880, 463—464).—Bone-black will absorb lime from sugar 
solutions, and lime salts equally well if an alkali be present. Potash 
salts are also easily absorbed, especially in the presence of lime. 


J. K. C. 


Influence of Steaming on Starch. By M. Srumpr (Bied. Centr., 
1880, 457—459).—A mixture of one part of starch to four of water, 
when heated at 130° C. under pressure, becomes a homogeneous 
liquid, the starch, however, partially separating out on cooling. After 
four hours’ heating, the author found that 20 per cent. of the starch 
had been converted into sugar. When only half the quantity of water 
is used, three hours’ heating at a temperature of 125° under a pres- 
sure of 24 atmospheres, is necessary to reduce the whole to a liquid. 
When the temperature is raised to 140—150° over 70 per cent. of 
the starch may be converted into sugar. J. K. C. 


Notes on Milking. (Bied. Centr., 1880, 232—233.)—C. J. Hisbein 
advocates the use of a strict record of trial milkings,* as not only useful 
to detect bad milkers amongst the cows, out as a guide to the results 
of the fodder, and enabling the farmer to better estimate his profits. 
B. Martiny and W. Fleischmann give examples of the great errors 
which may occur by taking trial milkings from a single cow in a 
herd, especially if the trials are only made monthly: trustworthy 
estimates of the yield of single cows can only be had if the trials are 
made weekly. é. F. 


Experiments with Milk Cooling Apparatus. (Bied. Cenitr., 


* Such trial milkings are always followed by analyses. 
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1880, 214—216.)—The object of the experiments was to determine 
whether it is more profitable before churning to put the milk fresh 
from the cow into the ice-water of the Swart’s system, or to cool it 
previously in the Laurence cooling apparatus. The results show that 
when the milk is cooled too much, the yield of cream diminishes. 
However, if the milk is not cooled too much, and is placed in ice im- 
mediately after a slight cooling, there is very little appreciable loss. 
It is, however, different if the milk is left at rest for a few minutes 
before being transferred to ice, the decrease in fat being then in quite 
regular proportion to the time allowed to elapse. It is possible, how- 
ever, to recover the normal amount by rewarming the milk, and then 
placing it quickly in ice. If the milk is retained at a proper tempera- 
ture, the yield is not injuriously affected by allowing it to remain 
45 minutes previous to placing it in ice. 

The writer’s theory is that the sudden cooling of the milk first 
takes effect on the serum, and the fat-globules, before they have time 
to cool, float to the surface; another theory is, however, proposed by a 
writer in the Centralblatt, that the cooling sets up a current, the motion 
of which carries the fat to the surface. In any case the experiments 
recorded are in favour of the Swart’s plan. J. F. 


Supposed Conversion of Albumin into Fat in the Ripening 
of Roquefort Cheese. By N. Sieser (J. pr. Chem. [2], 21, 203— 
221).—Blondeau finds that such a conversion takes place, Brassier 
(Ann. Chim. Phys. [4], 5, 1865) and Alex. Miller (Jahrs. f. Agri. Ch., 
1870-72, 246) come to a contrary conclusion, and the results obtained 
by the latter agree with those of the author. The author severely 
criticises Blondeau’s experiments. 

The author’s results of the analysis of (1.) Fresh cheese (not 
salted). (2.) Cheese after remaining in the cellar; and (3.) Very 
old cheese, are :— 


(1.) (2.) (3.) 
at at in ae 49°66 36°93 23°54 
TI. occas crates ws oleate 13°72 5°02 8°53 
Soluble albumin ...... 6°93 20°77 18°47 
ie ent eigen 27°41 31°23 40°13 
Mr iddadeteddaeseoua 1°74 4°78 6°27 


99°46 98°73 96°94 


The most remarkable change in the ageing of the cheese is the loss 
of moisture. The increase in fat is only an apparent one, for calculat- 
ing on the dry substance we have the following percentages for the 
fat and the albumin (casein + soluble albumin) :— 


(1.) (2.) (3.) 
ee eee 53°91 49°94, 56°14 
I - ni ac tiueninisnrtabdiehcts 40°80 40°53 37°78 


The moisture was determined by drying at 115—120°. Blondeau 
merely dried over sulphuric acid. The fat was determined by extrac- 
tion with alcohol and ether, the residue free from fat was dissolved 
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in potash, leaving but little residue, and the filtrate precipitated by 
dilute acetic acid. This precipitate washed, dried, and weighed is 
called: casein, the total albumin being calculated from the nitrogen 
determination by combustion with cupric oxide. In the case of the ‘old 
cheese, under the heading “soluble albumin,” the nitrogen from 
which the “ soluble albumin ” is calculated exists in part as tyrosine, 
amido-fatty acids, and ammonium salts. In the old cheese, by operat- 
ing on half a kilogram, 1:4 per cent. ammonia, and 0°167 per cent. 
tyrosine were obtained. | ee 


Examination of Dog Biscuit. By A. Mayer (Bied. Centr., 
1880, 233).—A Liverpool firm having introduced this article into com- 
merce, it has been analysed by the author, who found it to yield the 
following percentage composition :— 


Starch and 
Moisture. digestible matter. Fat. Albumin. Cellulose, &e. Ash. 


13 45°5 3°6 16:1 19°35 2°5 


The composition appears similar to that of rye bread, only the fat 
and albuminoids appear to be derived from slaughter-house refuse; a 
microscopical investigation does not show the presence of good meat. 


J. F. 


Tonga. By A. W. Gerrarp (Pharm. J. Trans. [3], 10, 849).— 
Tonga, a drug obtained from the Fiji Islands, is a mixture of fibrous 
material, probably a root, and the inner bark of some plants. The 
bark consists of pectin, glucose, an essential oil and fat; the root con- 
tains a volatile alkaloid, probably the active principle, and potassium 
chloride. 

The drug is used as a remedy for neuralgia. L. T. O'S. 


Deterioration of Library Bindings. By W. R. Nicuots (Chem. 
News, 41, 64).—The author's results confirm the generally accepted 
view that the deterioration of leather bindings is to be mainly traced 
to the action of sulphuric acid produced by ‘combustion of coal gas. 
Morocco leather is but little affected; Russia and calf are much acted 
on; ordinary sheep-skin is also attacked. M. M. P. M. 


Fruit of Adansonia Digitata. By F. L. Stocum (Pharm. J, 
Trans. [3], 10, 816).—The fruit of Adansonia digitata contains pectin, 
grape-sugar, malic acid and potassium, but not a trace of tartaric 


acid, consequently it is distinct from the “ cream of tartar” fruit. 
L. T. O'S 


General and Physical Chemistry. 


New Methods in Actino-Chemistry. By A. R. Lreps (Chem. 
News, 42, 44).—The author confirms his results previously obtained 
(Am. J. Sci. ., 1878 and 1879), and also the laws relating to the change 
of the soluble iodides in presence of actinic rays and dilute acids. 

The amount of iodine set free in presence of hydrochloric acid in 


sunlight is greater by a definite ratio than that liberated by sulphuric 
acid. L. T. O'S. 


Photochemical Behaviour of Silver Bromide in presence of 
Gelatin. By H. W. Vocex (Ber., 13, 1204—1208).—Collodion plates 
prepared with an excess of silver nitrate are more sensitive than those 
prepared with an excess of potassium bromide. Gelatin plates made 
with excess of silver nitrate are more sensitive than the others, but 
are excluded from use by faultiness. The sensitiveness of collodion 
plates may be increased by use of morphine, pyrogallol, &c. The 
latter increases the sensitiveness of gelatin plates somewhat, but 
morphine does not. Gelatin emulsion is made more sensitive by 
adding excess of ammonia, which is not the case with collodion emul- 
sion, and silver bromide collodion emulsion in presence of certain 
chemicals can by addition of pigments be made more sensitive to 
certain coloured rays (Ber., 9, 669). This is not the case with gela- 
tinemulsions. Gelatin emulsions are made more sensitive by continued 
digestion, which is not the case with coliodion. The author shows that 
these differences of behaviour of gelatin and collodion silver bromide 
emulsions may be explained by the properties of gelatin by the action of 
the different chemicals on it, and further by the different forms in 
which silver bromide is precipitated in gelatin emulsions and in col- 
lodion emulsions. In the former, it may be obtained in a more finely 
divided state, and consequently more sensitive to light. 

eo 


Electric Conductivity of Carbon as affected by Temperature. 
By W. Siemens (Ann. Phys. Chem. [2], 70, 560—574).—Matthiessen 
having stated that the electric conductivity of gas-retort carbon in- 
creases with the temperature, whilst Beetz found no such increase with 
artificial coke, and Auerbach has asserted (1879) that the resistance 
of gas-retort coke, like that of metals, increases with the temperature, 
the author has investigated the subject afresh. His experiments con- 
firm Matthiessen’s statement as to gas-retort coke, and they show that 
artificial coke also follows the same law. He traces the contradictory 
results of Beetz and of Auerbach to defective methods of connecting 
the pieces of coke with the circuit wires. R. R. 


Galvanic Polarisation. By W. Brrrz (Ann. Phys. Chem. [2], 70, 
348—371).—The views of polarisation entertained by several physi- 
cists, and particularly by Exner, are discussed in this paper. The 
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author explains the methods of measurement used by him in a 
series of experiments, the results of which lead to the conclusion that 
with a current of constant intensity and electromotive force, the 
polarisation of the two platinum electrodes is exactly alike, and the 
effect is the same whether the polarisation be caused by oxygen or by 
R. R. 


hydrogen. 


Direct Transformation of Radiant Heat into Electricity. 
By W. Hanxet (Ann. Phys. Chem., 70, 618—631).—The paper 
describes in detail the effects of radiant heat on a crystal of quartz 
in producing electric phenomena distinct from the ordinary pyro- 
electric manifestations hitherto recognised, although in some way 
related to them. The heat rays were made to traverse the crystal in 
the direction of the secondary axes, and the edges at which the rays 
entered, and also the opposite edges, were found to give indications of 
changes of positive or of negative electricity according to the crystallo- 
graphic relations of the axes. The phenomena are discussed in con- 
nection with the author’s circular-undulation theory of electricity. 


R. R. 
An Aluminium Battery. By F. Wouter (Liebig’s Annalen, 204, 


119—120).—Under certain conditions aluminium immersed in strong 
nitric acid gives a tolerably strong current when brought into con- 
tact with another piece of the same metal. 

A glass vessel 4 to 6 inches high is filled with very dilute hydro- 
chloric acid or caustic soda; an inner porous vessel contains 
concentrated nitric acid. In each vessel is placed a cylinder of alu- 
minvium provided with a projecting piece passing through holes in the 
cover. To the projecting pieces are fastened short thick copper wires, 
between which is stretched a thin piece of platinum wire. As soon as 
the cylinders come in contact with the liquids, the platinum becomes 


white hot. G. T. A. 


Molecular Heats and Molecular Volumes of the rare Earths 
and their Salts. By L. F. Nizson and O. Perrersson (Ber., 13, 
1459—1465).—The specific weight and the specific heat of the follow- 
ing oxides and salts were determined :— 


Specific Specific | Molecular | Molecular 
weight. heat. heat. volume. 


3 °016 0°2471 18 ‘61 24°97 
3990 0 °1827 18°78 25 -76 
3 864 0 °1530 20°81 35°19 
— 0 -1062 19 *54 — 
5 046 0 1026 23 -29 44°99 ° 
7°179 0 *0807 22°17 38 °28 
8 640 0 0650 24°70 43 *98 
9°175 0 0646 25 *45 42 ‘94 
6 480 0 0749 24°42 50 ‘31 
6 950 0 -0810 27 62 49 °47 
5 850 01076 13 13 20 ‘86 


——-— a a ae ae 
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Specific Specific | Molecular | Molecular 
weight. heat. volume. 


6°739 ‘ 15 *04 25 *45 
9 °861 . 14°47 26°77 
2 °443 ‘ 62°37 129 -07 
2-710 *185 63 *59 126 *50 
2 °579 62°42 145 *80 
3°012 67 °41 130 °27 
3 097 66 24 129°16 
— 61°90 — 
2 °612 61°60 178 ‘80 
3 °438 66°41 149°77 
3 600 66 90 157 *22 
3 °912 66 +23 144 °94 
3°735 68 -96 155 °55 
3°678 64°48 168 *57 
3°793 65 *87 167°15 
41°21 _ 
— 310 ‘17 
137 ‘91 240 °55 
151 *64 255 °17 
131 °33 204 04, 
141 23 251°91 
138 °13 240 °25 
139 °11 236 °79 


2 4/3 

Be, (SO4)3 + 12H,O eocccceccsce 1-718 
Yt,(SO,)3 + 8H,O 2-540 
La, (SO ,)3 + 9H,O 2 °853 

heavens 3 °220 
2 °878 
3°180 
3 286 


Poooeoo. 6 SSeeoeeoseeesooseo 


o 
— 
~I 
@ 
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From these numbers, it is seen that in a group of isomorphous com- 
pounds the molecular heat increases, whilst the molecular volume 
diminishes with the increasing atomic weights of the metals. 

, Lhe magnetic properties of the oxides were examined by 
Angstrom :— 


Magnetic oe 60 Cr;03, Fe,0;, Y,0s, Di,0;, Er,Os, Yb,Os3, CeO.. 
Diamagnetic.. Be,0,, Al,0;, Sc.03, In,O3, La,0;, ZrO., ThO,. 
w. G. W. 


Heat of Formation of Hydrocyanic Acid and Cyanides. By 
BertHetor (Compt. rend., 91, 79—83).—Two reactions were made 
use of in order to determine the heat of formation of hydrocyanic 
acid; firstly, its transformation into formic acid and ammonia: 
secondly, the conversion of cyanogen chloride into carbonic anhydride, 
hydrochloric acid, and ammonia. The heat of formation of ammonia 
which is involved in these calculations was taken at + 35°15 units as 
determined by Thomsen; Berthelot has, however, shown that this 
number must be reduced to + 21°0; consequently the number origin- 
ally obtained for hydrocyanic acid must be reduced by 14°15. By the 
first method, the heat absorbed, — 84 units, becomes therefore 
— 22°55 units for the liquid acid, and — 28°25 for the same in the 
gaseous state. The second method gave — 10°1 units; this will now 
be — 24:25 and — 30°0 units respectively. As very many data are 
required in these calculations, it was thought advisable to eliminate 
altogether the heat of formation of ammonia, and to measure the 

3n 2 
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results, if possible, in a direct manner by exploding the gaseous acid 
with oxygen. 

For this purpose, 0°14 gram of the pure liquid acid was enclosed in 
a thin glass bulb, and introduced into the steel calorimetric bomb 
described in a previous communication. The bomb having been filled 
with oxygen was closed, and the bulb broken. The acid volatilised 
rapidly at 18°, and the explosion was effected without difficulty. The 
carbonic anhydride produced was subsequently pumped out of the 
apparatus, and received in weighed potash bulbs, whereby a valuable 
control was obtained over the accuracy of the combustion ; in this way 
it was found that a trace of hydrocyanic acid, about one-hundredth 
part, always escaped combustion; this was determined for every ex- 
periment in the potash after the latter had been weighed, and allowed 
for in the succeeding calculations. The numbers obtained at constant 
volume have been corrected to constant pressure. 

One molecule of hydrocyanic acid in grams gave, from the initial 
weight of acid, 158°4 units; from the carbonic anhydride produced, 
160°2; mean, 159°3 units. This number exceeds the heats of com- 
bustion of the carbon and hydrogen contained in the acid :— 


C (diamond) + O,....= + 94°0 
H, + O = H,0 liquid = + 34°5 


128°5 


So that the formation of hydrocyanic acid from its elements gives 
+128 — 159°3 = — 30°2 units, a number which is practically con- 
cordant with those obtained by the indirect methods ; the mean of the 
whole is — 29°5 units. A complete table accompanies this communi- 
cation, showing the heat disengaged in the formation of a large 
number of the haloid and metallic combinations of cyanogen. 

J. W. 


Thermochemical Research on Cyanogen and Hydrocyanic 
Acid. By J. Tuomsen (Ber., 13, 1392—1394). The heat of forma- 
tion of gaseous hydrocyanic acid, as deduced by Berthelot from the 
heat evolved in the. decomposition of hydrocyanic acid by strong 
hydrochloric acid, is incorrect. Instead of —9740 the true value is 
— 28360. The results based on the former number are consequently in- 
vorrect. The corrected values are — 


Heat of Heat of 

combustion. formation. 

a 261290 — 67370 
ee 159500 — 28360 
Be + Bec csccs _— 11340 
C.N. + H.... — 10650 
N+ C+ H.. | for gaseous 10540 
C, + N...... } carbon 10430 

W. C. W. 


Constitution of Isomeric Hydrocarbons. By J. THomsen 
(Ber., 13, 1388—1391).—The heat of formation of a hydrocarbon can 
be calculated from the following formula:—(C,H2m) = — nd + 2mq 
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+ av’ + yv" +2”, when d= the heat of dissociation of carbon; 
2q = the heat developed by the combination of an atom of carbon with a 
molecule of hydrogen, and 2, y, dnd z are the number of single, double, 
and triple linkings. 

Since the values of g, v' and v’ are nearly equal, they may be re- 
presented by r = 14570; and v” is so small that it may be neglected, 
the following simplified formula may be used: (C,H2m)= — 7.38900 + 
(2m + # + y) 14570, d being equal to 38900°. 

The constitution of isomeric hydrocarbons may in many instances 
be ascertained from their heat of formation, since a double linking of 
two carbon atoms has a considerable influence on this value, e.g., the 
heat of formation of propylene was found to be —400, which shows 
that its constitution is H,C: CH.CH;, and not H;C.C.CHs, since the 
calculated heat of the former compound is— 150°, and that of the 
latter + 14430°. W. C. W. 


Variations in the Coefficient of Expansion of Glass. By J. M. 
Crarts (Compt. rend., 91, 413—415).—Since the coefficient of glass 
varies with the temperature, it is clear that the interval between any 
two points on a thermometer varies and the graduation becomes incor- 
rect. By heating a thermometer for some time to 335°, and then 
cooling it slowly, the coefficient of expansion is diminished, so that if 
the zero point be raised ¢°, then 100° is raised 100 + ¢ +7. 

By determining the coefficient of expansion of glass between 0° and 
100° and 0° and 216°14° before and after heating to 335°, it is found 
that— 


Between 0° and 100° before heating to 335° k = 0:00002784 


a - after om es k = 0°000027405 

», O° and 216°14° before ,, mn k = 0:00002979 

” ™ after - ~ k = 0°00002914 
which would have increased about 0°28 the value of 100° on the 


scale. 

From a number of observations made on ordinary French glass, the 
value of & for different temperatures may be calculated from the for- 
mula k; = a+ bt + ct?. It remains to be shown whether this formula 
remains constant for the same kind of glass after long heating and 
slow cooling, and also what effect the different degrees of tension pro- 
duced by blowing the bulb has on the coefficient of expansion. 

The author advocates the use of thermometers with limited scales 
(such as from 200° to 300°) for high temperatures, instead of those 
registering from 0° upwards. L. T. O'S. 


Meyer’s Method of Determining Vapour-densities. By O. 
Prrrersson and G. Exsrranp (Ber., 13, 1185—1191).—The authors 
have submitted this method to a comparison with that of Dumas, 
determining the vapour-densities of pure benzene, formic and acetic 
acids in steam, and in the vapours of toluene, turpentine, aniline, and 
nitrobenzene. 

From this examination, it is found that Meyer’s method gives results 
smaller than those obtained by Dumas, and further, there is less 
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concordance amongst the results with the former method than with the 
latter. 

The authors point out the following sources of error in Meyer’s 
method :— 

(1.) The condensation of air on the surface of the vessel containing 
the substance. To neutralise this, experiments were made with formic 
acid sealed in a bulb, which was fastened on to a long glass rod pass- 
ing through the caoutchouc stopper. The whole was then heated by 
the vapour of liquid used, and when it attained a constant temperature 
the bulb was broken by moving the glass rod. Still with this the 
vapour-density was found to be lower than by Dumas’ method. 

(2.) The chief error is the condensation of air on the substance 
itself; this error cannot be corrected, and its influence will vary with 
different bodies. The cause of the difference between the results of the 
two methods, in the case of formic and acetic acids and of benzene, is 
due to the presence of air or nitrogen, for Playfair’s and Naumann’s 
investigations have shown that in the presence of a permanent gas the 
vapour-densities of these bodies approach the normal. The authors 
show also that the influence of the condensed air is great in case of 


solids at 220°, and must be still more so at higher temperatures. 
. & wm 


Critical Point of Mixed Vapours. By J. Dewar (Chem. News, 
42, 15—17).—Carbonic Anhydride and Curbon Bisulphide.— Carbonic 
anhydride at 19° liquefies in presence of carbon bisulphide under a 
pressure of 49 atmospheres, and the liquid floats on the surface of the 
bisulphide. The same phenomenon was observed at— 


35° at a pressure of 78 atmospheres 


40 ” ” 85 ” 
58 ” ” 110 ” 


At 47°, and a pressure of 80 atmospheres, the layers of liquids were 
not so definitely marked. On increasing the pressure to 110 atmo- 
spheres, the upper layer of liquid almost entirely disappeared, and on 
reducing the pressure to 80 atmospheres, the liquids mixed completely ; 
a further reduction of 5 atmospheres caused them to separate. On 
quickly reducing the pressure to 58 atmospheres, and gradually in- 
creasing it to 85 atmospheres, the liquids again mixed. 

Carbonic Anhydride and Chloroform.—At 18° and a pressure of 25 
atmospheres, carbonic anhydride liquefies, forming a layer on the sur- 
face of the chloroform. On increasing the pressure to 50 atmospheres, 
the two liquids mixed completely after standing for a few minutes. At 
33° the liquid forms under a pressure of 35 atmospheres, and at a 
pressure of 55 atmospheres the two liquids mix. At 55° the liquid 
forms at a pressure of 50 atmospheres, and at 67° under a pressure of 
85 atmospheres, the two liquids in each case dissolving each other 
after standing for a few minutes. 

Carbonic Anhydride and Benzene.—In presence of benzene, carbonic 
anhydride at 18° begins to liquefy under a pressure of 25 atmospheres, 
and dissolves in the benzene, the solution becoming saturated, any 
further quantity of condensed liquid floating on the surface; but on 
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allowing the two liquids to stand for about five minutes, they mix 
completely. At 35°, the gas liquefies under a pressure of 35 atmo- 
spheres. At this temperature, liquid carbonic anhydride is only 
sparingly soluble in benzene. At 52° the liquid formed under a pres- 
sure of 60 atmospheres, and at 70° under 85 atmospheres. 

Carbonic Anhydride and Ether.—At 20° a pressure of 20 atmo- 
spheres is required to liquefy carbonic anhydride in presence of ether. 
The two liquids mix in all proportions. At 42° under a pressure of 
55 atmospheres a distinct layer of carbonic anhydride is formed, and 
appears to slowly dissolve in the ether. A distinct layer of liquid at 
68° is formed under a pressure of 110 atmospheres. 

Carbonic Anhydride and Nitrous Ozide-—These two gases when 
liquefied mix together in all proportions. On reducing the pressure, 
one liquid evaporates before the other, and a distinct line of separa- 
tion appears for a short time. 

Carbonic Anhydride and Phosphorus Trichloride.—At 16°2° and 42°95 
atmospheres, the carbonic anhydride began to liquefy before the phos- 
phorus trichloride, and when the latter appeared, a slight indistinct 
layer of carbonic anhydride floated on its surface, but the two liquids 
mixed together on standing for a few minutes. At 23°, and a pressure 
of 46°91 atmospheres, the same phenomenon was observed. At 30°, 
and under a pressure of 49°94 atmospheres, the carbonic anhydride 
began to liquefy ; it is not so soluble in phosphorus trichloride at this 
temperature as at lower temperatures. 


At 33° carbonic anhydride liquefies under 50°84 atmospheres 
40 ” % 56°88 0 
50 _ 9” 66°53 m9 


With smaller quantities of substances the following results were 
obtained :— 


BATOG 6 sisds 22-70 atmos. | At 40° ...... 36°36 atmos. 
NN ia ue ag 2470 ,, ee rr 49°67, 
eee 32°18 _,, ae éwicedva 76°61 sy, 
ee 33°88, | 


Carbonic Anhydride and Carbon Tetrachloride.—At 12°8° the carbonic 
anhydride begins to liquefy, forming a distinct layer on the surface of 
the chloride. The two liquids, however, dissolve each other after a 
short time. At 21°4°, 30°, 40°, 52°, and 58°, similar effects take 

lace.* 
' Carbonic Anhydride and Methyl Chloride.—Two volumes of carbonic 
anhydride and one volume of methyl chloride at 13°5°C. The methyl 
chloride liquefies first, and at a pressure of 26°67 atmospheres, the 
anhydride began to liquefy, and rapidly dissolves in the chloride at 
20°05°. Liquid carbonic anhydride appears at 28°57 atmospheres. 

Carbonic Anhydride and Acetylene.—Equal volumes of the two gases 
were condensed together, in which proportion they mix completely at 
the following temperatures :— 


* No details of the pressures required are given in this case. 
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At 13°5° the pressure was 25°23 atmospheres 


21-0 %» 9s 26°8 9 
26°8 ” ” 34-1 ” 
319 |, . 4226 
39°0 ™ ““ 55°3 - 


41°0 ” ” 75°52 ” 


The last temperature is the critical point. 

Carbonic Anhydride and Hydrochloric Acid.—The following are the 
temperatures and pressures at which a mixture of equal volumes of 
the two gases liquefy :— 


 kécxvees 36 atmos. | At 18°5°........ 59 atmos. 
DD ecards = ee 83. 
sere 43°8 ,, rere 90 (,, 
re 48°2 ,, 


Carbonic Anhydride and Bromine-—At 40° and a pressure of 60 
atmospheres, two distinct layers of bromine and liquid carbonic anhy- 
dride containing some bromine dissolved in it, appear; at 90 atmo- 
spheres’ pressure, the two liquids are miscible. 

Carbonic Anhydride and Camphor.—The camphor was melted, and 
allowed to adhere to the sides of the tube. At 12°, the camphor melts, 
and on increasing the pressure, two distinct layers are formed, the 
lower liquid being cloudy from dissolved camphor, the upper one 
quite clear. .The two layers are always present at all temperatures up 
to 55°. The upper layer, however, diminishes with increase of tem- 
perature. At 40°,a thin layer remains even at a pressure of 125 
atmospheres. A further experiment gave the following results. At 
15° the camphor melts at a pressure of 27'7 atmospheres ; by increasing 
the pressure to 37 atmospheres, two distinct layers of liquid are 
formed, which become homogeneous after a short time. At 35°, two 
layers are formed under a pressure of 80 atmospheres. At 100 atmo- 
spheres, the two liquids mix. At 45°, the same takes place under 100 
atmospheres, and the two liquids disappear on increasing the pressure. 
At 42°5°, the pressure being suddenly reduced, the camphor crystal- 
lises, and on increasing the pressure to 27°6 atmospheres, the cam- 
phor liquefies completely without further increase of pressure. At 
60°, the lower layer of liquid remained at a pressure of 100° atmo- 
spheres. 

Carbonic Anhydride, Air, and Camphor.—A mixture of 4 volumes 
carbonic anhydride and 1 volume air, was saturated with camphor- 
vapour. On increasing the pressure at 25°, the camphor liquefied; at 
50°, a quantity of liquid formed under a pressure of 65 atmospheres ; 
on increasing the temperature to 60°, the pressure remaining the same, 
crystals of camphor separated out on the tube above the liquid; they 
disappeared on increasing the pressure to 70 atmospheres.. At 65°, on 
reducing the pressure from 70 to 65 atmospheres, camphor crystals 
again separate out, and redissolve on increasing the pressure to 73 
atmospheres. On decreasing the temperature to 15°, camphor sepa- 
rated out from the liquid, and dissolved again on increasing the 
pressure, although it could not be separated again by reducing the 
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pressure. These effects may be due to supersaturation, and the effect 
of pressure on adding solubility when contraction takes place during 
solution. 

It appears from the above experiments that carbonic anhydride in 
presence of various substances acts at high pressures as though it pro- 
duced unstable compounds, which are decomposed and reproduced 


according to the conditions of temperature and pressure of the 
medium. L. T. O'S. 


Lowering of the Freezing Point of Water by Pressure. By 
J. Dewar (Chem. News, 42, 1—2).—To test the accuracy of the pres- 
sure gauge of Cailletet’s pump and the constancy of thermal junctions 
under pressure, experiments were made on the influence of pressure on 
the freezing point of water. 

In the experiments, a movement of the galvanometer to the negative 
side showed a cooling effect of the junction inside the bottle. Two 
thermal] junctions were used, consisting of iron-copper wire insulated 
by marine glue, the junction being covered with a thin layer of gutta- 
percha. One junction was placed inside the bottle to show the influ- 
ence of pressure under different circumstances, the other was kept out- 
side at zero. 

Series I.—One junction was fixed in a brass flange frozen in a test- 
tube containing boiled water placed in an iron bottle and surrounded 
with water at 0°; the bottle was also packed with ice. The pressure 
was raised in different experiments from 300 to 700 atmospheres in 
steps of 25 atmospheres at a time. The mean deflection obtained for 


25 atmospheres was 19°7 on the scale (1 division = ;4,;° C.) or 
018° C., which gives a reduction of 0°00027° for 1 atmosphere 
pressure, 


Series II.—The junction was placed in a quill open at both ends 
and surrounded with water at 0°; the iron bottle was packed as in 
Series I. The total deflection obtained for 200 atmospheres was 
4 divisions = ;;° C. This result is in accordance with Joule’s ex- 
periments on the compression of water. 

Series III.—The junction was surrounded with a mixture of water 
and ice and the iron bottle packed as before. In this case similar 
results were obtained to those in Series I, a mean deflection of 19°4 
divisions for every 25 atmospheres. 

Series IV.—In these experiments, the junction was surrounded with 
brine and placed in the bottle, which was packed with ice and salt to 
reduce the temperature 1o —20°. The junction outside was also placed 
in ice and salt. A heating effect was produced which decreased as the 
pressure increased, the total increase in temperature being ;',° C. for 
200 atmospheres’ pressure. 

Series V.—The junction, frozen in a block of ice, was placed in the 
bottle and surrounded with brine at —20°; the bottle was packed 
with ice and salt. A slight heating effect was produced, 1} divisions 
of the scale for 200 atmospheres. 

Series VI.— These experiments were similar to Series I, excepting that 
mercury instead of water surrounded the junction in the test-tube. 
The results obtained were exactly the same as those above mentioned, 
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but owing to the heating of the mercury by compression the experi- 
ments could not be continued for long, since the ice rapidly melted. 

Series VII.—Since the junction appeared to be affected by continual 
subjection to pressure, and in some cases worked somewhat irregularly, 
both junctions, insulated by marine glue, were placed in the flange ; 
one was frozen inside the test-tube and the other remained outside and 
placed in the bottle, and both subjected to pressure. Exactly the same 
results were obtained as when one junction was place outside the 
bottle, but still after repeating the experiment two or three times 
irregularities occurred. To prevent the junction being subjected to 
pressure, an iron tube closed at the bottom, about a quarter of an 
inch internal diameter and long enough to reach to the centre of the 
bottle, was soldered into the flange ; a few drops of alcohol were placed 
in the tube and the junction was lowered into it from outside, the por- 
tion of the tube in the bottle was frozen into a test-tube and thus sus- 
tained the pressure, any alteration in temperature being conveyed 
through the iron to the junction. In this case also the results cor- 
responded with those previously obtained. 

These results prove that those deduced from the observed differences 
of volume of ice and water and the latent heat of fluidity under one 
atmosphere pressure are correct. It may therefore be assumed that 
ied = constant where V is the difference of volume and L the latent 
heat of fluidity. If V is assumed to be approximately constant, then 
T x L is the latent heat of ice diminished as the freezing point is 
diminished by pressure. L. T. O'S. 


Oven for Heating Sealed Tubes. By L. v. Bano (Ber., 13, 
1219—1223).—The author describes a new form of such oven pos- 
sessing many advantages, and in which by the circulation in it of 
the heated gases from the source of heat an equable temperature is 
obtained. Further, an arrangement is described by which the amount 
of gas burnt is regulated so as to obtain a constant temperature. For 
details the original must be consulted. . 3. & 


Lecture Experiments. By M. Rosenrenp (Ber., 13, 1475— 
1477).—1. Change of temperature produced when salts dissolve. 

2. Absorption of ammonia and ‘hydrochloric acid by water. 

3. Crystallisation.of sulphur and of mercuric iodide from solution 
in acetic anhydride. W. C. W. 


Inorganic Chemistry. 


Vapour-density of Iodine, &c. By Brerruetor (Compt. rend., 91, 
77—78).—This paper is merely a statement of the author’s opinion 
that inasmuch as V. Meyer and others have shown that iodine and the 
other halogens at high temperatures and low pressures do not obey 
the laws of Mariotte and Gay-Lussac, as established upon three ele- 
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mentary gases only, and as the diminution of density in the case of 
iodine is moreover progressive, no correct conclusion can be drawn 
with respect to variation in the number of molecules. He thinks that 
one law only remains universally applicable to the elements, namely, 
the invariability of their relative combining weights, that is to say, the 
notion of equivalents. J. W. 


Ozone. By P. Havrerevi1e and J. Cuarpuis (Compt. rend., 91, 
228—230).—The tension of the transformation of oxygen into ozone 
is dependent on both the temperature and pressure. This tension 
increases rapidly as the temperature decreases, being at —23° nearly 
double what it is at 20°. For temperatures above 0°, the proportion 
of ozone produced is greatest when the pressure is above 0°5 atmo- 
sphere. By raising the temperature, the rate at which the ozone is 
formed is lessened, and it is also more difficult to complete the reac- 
tion, especially if the gas is rarefied ; and it may be that this maximum 
is consequent on the slowness with which the transformation takes 

lace. 

. The proportion of ozone to the total volume of gas is not influenced 
by pressures below certain limits (about 180 mm.). This transforma- 
tion of oxygen under the influence of the electric spark is analogous 
to the dissociation of compound gases, which at certain temperatures 
is limited by tension proportional to the total pressure. In the case of 
hydriodic acid, the proportion of free iodine and hydrogen increases as 
the pressure diminishes, and in the case of the formation of ozone, the 
proportion of the oxygen in relation to the-ozone alsvu increases as the 
temperature diminishes. L. T. O'S. 


Formation of Hydrogen Peroxide and Ozone. By A. R. 
Leeps (Chem. News, 42, 17—19).—The author proves that both 
hydrogen peroxide and ozone are formed by the action of air on moist 
phosphorus. On heating the ozonised air, the quantity of water formed 
by the decomposition of the hydrogen peroxide increases regularly, 
whilst that of the ozone decreases, until at a temperature of 200° both 
are completely decomposed. 

That ozone and hydrogen peroxide in the dilute state can exist 
together without much loss is also proved, and it is shown that the 
proportion the two gases bear to one another is 3 to 1. 

Oxygen from which all traces of ozone and hydrogen peroxide have 
been removed by strong heating oxidises an acid solution of potassium 
iodide, it is therefore necessary that the reagent used for the detection 
of ozone should be perfectly neutral. L. T. O'S, 


Vapour-densities of Selenium and Tellurium. By H. Sr. 
CuarrE Devitte and Troost (Compt. rend., 91, 83—85).—Recent ex- 
perimental research having reopened questions respecting the vapour- 
densities of selenium and tellurium, it is thought advisable by the 
authors to give full details of their work in connection with this sub- 
ject. The analyses were executed 20 years ago, and at the time of 
publication a summary only was given. For obvious reasons these 
details cannot be wholly reproduced in abstract. 
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In comparing at a very high temperature the vapours of iodine and 
selenium, the increase in weight of the flask in the case of selenium 
was 0°014 gram, in the case of iodine 0°011 gram. It was then re- 
marked that “there is a manifest error in the weight of iodine remain- 
ing in the flask, for with the number 0°011 gram a temperature of 
nearly 2,000° would be attained ;” to this is now added, “ owing to 
the recent experiments of Victor Meyer, that which appeared erroneous 
in 1860 may now be considered as correct.” 

The vapour-density of selenium was also taken in a porcelain globe 
and compared with that of air contained and heated in a similar 
apparatus. The calculated temperature being 1,420°, the theoretical 
density became 5°54; the density actually found was 5°68. 

Operating in a similar manner with tellurium, the results of its 
vapour-density determination were, at a temperature of 1,439°, theory 
8°93, experiment 9°0 ; at a temperature of 1,390°, theory 8°93, experi- 
ment 9°U8. J. W. 


Ammonia in Air and Water. By A. Livy (Compt. rend., 91, 
94—97).—Rain Water.—Although individual analyses of rain water 
collected from different quarters of Paris show varying proportions of 
ammoniacal nitrogen, the mean monthly and yearly results are 
sensibly identical. The quantity of nitrogen decreases pretty regu- 
larly in passing from the cold to the warm season of the year, 
generally reaching its minimum in July; the mean result for that 
month in 1879 was 0°93 mgrm. per litre of water, and the mean for 
the year, with four recording stations, 1:17 mgrms. 

In the latter months the drinking water of Paris also shows a 
minimum of ammoniacal nitrogen, 0°21 mgrm. per litre; the maximum 
0°27 mgrm. occurring in December ; the small difference between these 
numbers shows the great uniformity of the Paris water supply. 

The yearly means in 1879—1880 were— 


Vaune.... 6.6 021 mgrm Oureg........ 0°22 mgrm 
aa 0:24 =,, a eer 022 =«C«z 
 ererree 024 ,, (Sewage) .... 20°00 mgrms. 


Summing up the results of four years analyses of rain water col- 
lected at the Observatory of Montsouris we have— 


September Mean Nitrogen per 
to August. Rain gauge. per litre. square metre. 
1875—1876 5415 mm. © 4198mgrm. 107478 mgrm. 
1876—1877 601°7_ ,, 154, 929°65__,, 
1877—1878 60071 ,, |) ao 1149°40_,, 
1878—1879 655°3_,, i. a 787°32—,, 


Air.—Contrary to what has been observed in the case of rain 
water, ammonia was most abundant in the air during the hot season. 
Thus in 1878—1879 the total weight in winter corresponding to 
153 days’ analyses was 257°6 mgrms., giving as a mean 1°68 mgrms. 

r 100 cm.; in summer the total weight was 269°7 mgrms. for 
129 days, or 2°09 mgrms. for 100 cm. 
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The same volume of air collected in the Paris sewers gave from 
46 to 9°4 mgrms. of ammoniacal nitrogen. 
These numbers differ from those obtained by Grager, Kemp, and 
Fresenius, but accord very well with those of Ville and Schleesing. 
J. W. 


Chemical Composition of certain Hydrated Oxides. By 
J. M. v. Bemmetn (Ber., 13, 1466—1469).—An examination of the 
hydrated oxides of silicon, manganese, and tin, shows that the com- 
position of these bodies varies with the molecular condition of the 
oxide, and also with the temperature and the amount of moisture in 
the atmosphere. The hydrates have a definite dissociations-tension, 
which varies with the temperature and humidity of the atmosphere. 

Ww. W. 


Isomeric Modification of Aluminium Hydrate. By D. Tom- 
Mast (Compt. rend., 91, 231).—By allowing ordinary aluminium 
hydrate, precipitated by ammonia from a solution of alum, to stand 
with water for about three months, it undergoes a molecular change. 
It is only very sparingly soluble in acids and alkalis. In acetic acid 
it is insoluble. It has the same formula as the normal hydrate, but it 
does not combine with aluminium chloride to form an oxychloride. 
The author proposes to call it aluminium hydrate 6 to distinguish it from 
the normal hydrate «, gibbsite 8, and the colloid hydrate of Graham, +. 

L. T. O’S. 


Potassium and Sodium Aluminates. By A. B. Prescorr (Chem. 
News, 42, 29).—Potassium Alwminate-—On treating a decinormal 
solution and a deci-14-normal solution of potassium alum respectively 
with normal and decinormal solutions of caustic potash until the pre- 
cipitate formed was just dissolved, it was found that in every case the 
proportion of potassium to aluminium in the soluble aluminate is re- 


presented by the formula K,A1,0,, or Al, { (0), the equation being 


K,Al,(SO, + 8KHO = K.Al,O, + 4K.,SO, + 4H.0. 

The quantity of potassium sulphate solution present for one part of 
soluble potassium aluminate in the different degrees of dilution is as 
follows :— 


With Al, deci-14-normal and Knormal.... 79 parts solution. 
,, Al, decinormal and K normal ...... 91 - 
» Al, deci-14-normal and K decinormal 445 - 
,, Al, decinormal and K decinormal.... 456 ~ 


The same compound is obtained by saturating caustic potash with 
aluminium hydrate, evaporating to dryness, and extracting the excess 
of alkali by alcohol (Pogg. Ann., 7, 723). 

Frémy (Ann. Chim. Phys. [3], 12, 362; Compt. rend., 15, 1106) 
obtained it in a crystalline form by fusing the residue; he also states 
that K,A1,0, is decomposed by much water, aluminium hydrate being 
precipitated, and Al,(KO), is probably left in solution. 

Sodium Aluminate.—Similar experiments were made with alum and 
caustic soda with similar results, the formula for the compound being 
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Alf a; a0), formed according to the equation K,Al,(SO,), + 
8NaHO = Na,Al.0O, +. K,SO, + 3Na.SO, + 4H,0. The greatest 
dilution was 1 part of aluminate in 546 parts solution, and the least 
1 part in 95 parts. Tissier (Compt. rend., 48, 627, and Jahr. Chem., 
1859, 143) obtained four different compounds, Na,Al,O,, Na,A1,0,, 
Na,Al,O;, and Na¢Al,0,. L. T. O’S. 


Atomic Weight of Glucinum. By L. F. Nitson and O. Per- 
TERSSON (Ber., 13, 1451—1459).—The authors have determined the 
atomic weight of glucinum by the analysis of the sulphate, and 
obtain the value 13°65 as the mean of four experiments. The specific 
heat of the metal increases with the temperature. Between 0° and 
100°, specific heat = 0°4246, atomic heat = 5°79. Between 0° and 300°, 
specific heat = 0°5060, and the atomic heat = 6°90. 

In reply to L. Meyer’s statement (Ber., 6, 576) that the atomic 
heat of oxygen calculated from the molecular heat of glucina, G,Os, 
is too low, viz., 2°47, the authors point out that this number closely 
agrees with that deduced from the specific heats of the other metals of 
this group, 


At. heat of O. At. heat of O. 
G.O; (ere we we 2°34 Ga,O, ere Tee 2°88 
re 2°35 ee 3°08 
DE dake neus 2°67 Ww. C. W 


Atomic Weight and Characteristic Salts of Scandium. By 
L. F. Nitson (Compt. rend., 91, 118—121, and Ber., 13, 1439 —1450). 
—The scandia used in these experiments was principally extracted 
from euxenite, but some residues from gadolinite and keilhauite were 
also at the disposal of the author. 

The new earth may be separated from ytterbia by taking advantage 
of the fact that the nitrate decomposes more easily by heat than that 
of ytterbium, and that scandium sulphate produces in a saturated 
solution of potassium sulphate an insoluble double salt. This double 
salt nevertheless contains a little ytterbium sulphate, which may be 
finally removed by converting them into nitrates, and submitting the 
latter to partial decomposition by heat; the ytterbium nitrate can 
then be washed out. 

The sample of scandia used for determining the atomic weight was 
prepared by dissolving the pure sulphate in water with addition of a 
little nitric acid, and precipitating it as oxalate; the oxalate when 
calcined yields scandia perfectly pure. A specimen prepared in this 
manner was examined spectroscopically by Thalén, who was unable to 
detect the presence of any foreign substance. 

The atomic weight was found by weighing the oxide, converting it 
into sulphate, and weighing the sulphate produced. If the oxide be 
Sc,0,, then the mean of four experiments gives 44°03 as the atomic 
weight of scandium. 

Scandia, Sc,0;, is a light, infusible, white powder resembling mag- 
nesia. It dissolves easily in boiling nitric and hydrochloric acids, but 
scarcely at all in the cold. It is not volatile, and gives no coloration 
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to flame, although a very brilliant spectrum may be obtained by the 
electric spark from the chloride. 

The nitrate crystallises from a strong solution in small prisms ; when 
strongly ignited, it is converted into oxide, but on treating this with 
water, a very basic nitrate generally dissolves, forming an opaque 
milky solution, which never becomes clear; this reaction is very 
characteristic of scandium. 

The sulphate, Sc.(SO,); + 6H,0, may be prepared as before men- 
tioned ; it is unalterable in the air, but loses 4 mols. of water at 100°, 
and the anhydrous salt is produced on gentle ignition; when strongly 
heated, it loses sulphuric acid and forms scandia. 

The double sulphate, K,SO,.Se.(SO,); + 2H,0, forms small prisms 
grouped in a peculiar manner, which gives them a characteristic ap- 
pearance. It is very slightly soluble in water, and quite insoluble in a 
saturated solution of potassium sulphate. 

The selenite and ovalate may be made by precipitation with the 
corresponding sodium salts; both are insoluble. 

The composition of the earth, Sc.03, is proved by the following 


facts :— 
1. Scandia is found in minerals associated with other rare earths of 


the formula R.O3. 

2. Solutious of scandium and ytterbium salts behave in the same 
manner with oxalic acid. 

3. There is great analogy between the behaviour of the nitrates of 
these two metals at high temperatures. 

4, The composition of the double salt with potash shows that 
scandium belongs to the group of metals obtainable from gadolinite 
and cerite, all these metals giving salts of the same typical composi- 
tion. 

5. The insolubility of the same salt in a solution of potassium sul- 
phate singles out scandium in particular as a member of the cerite 
group. 

6. Tn the composition of the selenites, this earth presents great 
analogy on the one side to Y,0;, Er,0;, Yb,O;, and on the other to 
Al,O;, In,03, Ce,0;, La,O3, which furnish analogous acid salts. 

7. The atomic weight, 44, is the number which Mendelejeff predicted 
for the undiscovered element ekaboron. 

8. The specific heat and molecular volume of the earth and of the 
sulphates place scandia as intermediate between glucina and yttria. 

J. W. 

Cerium Tungstate. By A. Cossa and M. Zeccuini (Gazzetta, 10, 
225—232).—The cerium tungstate was prepared by gradually adding 
a solution of pure cerium sulphate to a cold aqueous solution of normal 
sodium tungstate, keeping the latter in slight excess; if the tungstate 
be added to the solution of cerium sulphate, the precipitate will be 
contaminated with the sparingly soluble sodium cerium sulphate. 
The yellowish flocculent precipitate dried at 100° has the composi- 
tion CeWO, + H,0, but loses its water on ignition, and fuses at a 
very high temperature, but more readily than scheelite. On cooling, 
it forms a sulphur-yellow crystalline mass, with conchoidal fracture ; 
sp. gr. = 6°514 at 12°; specific heat as determined by Naccari, 0-0821. 
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That of scheelite is 0:1005 (Naccari) or 0°0967 (Kopp). Taking Ce 
as 92 this gives 


Mol. weight. Sp. heat. 


A ee 340 x 0°0821 = 27°91 

a ee 288 x 01005 = 28°94 

CaWO, .... cee. 288 x 0°0967 = 27°84 
so that it would seem probable the cerium in cerium tungstate is 
bivalent like calcium. C. E. G. 


Zine Oxide in Alkaline Solutions. By A. B. Prescorr (Chem. 
News, 42, 30).—By treating a normal solution of zinc sulphate with 
a normal potash solution, it is found that at 17° C. 8 ec.c. of 
the alkaline solution are required to redissolve the precipitate, and 
that 4 c.c. of a seminormal sulphuric acid solution can be added to the 
mixture before reprecipitation takes place. It therefore appears that 
the compound K,0Zn0O is formed according to the equation, ZnSO,+ 
4KOH = K,0ZnO + K,SO, + 2H,0. This compound has previously 
been obtained in the crystalline state by Laux (Annalen, 9, 165), and 
Frémy (Compt. rend., 15,1106). The solution with excess of alkali 
is reprecipitated by excess of water. Decinormal potash solution 
would not dissolve the precipitate. The weakest solution capable of 
dissolving the precipitate is aay # normal. Ata temperature of 50°, 
the solubility of the precipitate is greatly diminished. 

Caustic soda forms a similar compound, Na,OZnO, which is more 
soluble in the alkali, requiring only an excess of 3 c.c.; at 50°, the 
solubility of the precipitate is also diminished. 

Ammonia also forms a compound with zinc oxide. 1 c.c. of zine 
sulphate requires 5 c.c. of normal ammonia solution, and the reaction 
takes place according to the equation 2ZnSO, + 10ONH,HO = 
3(NH,).2ZnO + 2(NH,).SO, + 5H,O. The precipitate forms again 
on diluting the solution with water. Malaguti (Compt. rend., 62, 
413) obtained a crystalline zinc ammonium oxide having the composi- 
tion NH;.Zn0.3H,0[NH,HO.Zn(OH),.H.0], or Zn(OH)(NH,).3H,0. 
Weyl (Jahresb., 1864, 165, and Pogg. Ann., 123, 353) obtained the 
compound (NH;).ZnO. The author considers the compound obtained 


by himself to have the constitution | 
ZnO | NH, 
NH; L. T. O’S. 


Silver-ammonium Oxide. By A. B. Prescorr (Chem. News, 
42, 31).—The compound formed when ammonia is added to silver 
nitrate in sufficient quantity to dissolve the precipitate first produced, 


may be represented by the formula, NH AS \ O, the reaction being 
2AgNO; + 4NH,OH = (NH;Ag),0 + 2NH,NO; + 3H,0. . 
L. T. O'S. 


INORGANIC CHEMISTRY. 853 


Two New Basic Copper Chromates. Non-existence of 
Potassium Copper Chromate. By M. Rosenretp (Ber., 13, 1469 
—1475).—The precipitate which is formed when potassium chromate 
is added to a solution of copper sulphate, has the composition 
CrO;.3Cu0 + 2H.0. 

Although the colour of the substance varies with the temperature 
and concentration of the solutions, its composition is constant. The 
same salt is formed by digesting freshly precipitated copper hydroxide 
with a solution of potassium dichromate, but in this case it is mixed 
with crystals of potassium dichromate. 

No change takes place when solutions of potassium dichromate and 
copper sulphate are mixed together, but if sufficient potash is added 
to convert the dichromate into neutral chromate, then CrO;.8CuO + 
2H,0 is formed. If a larger quantity of potash is used, a yellow or a 
green precipitate will be thrown down. The former has the composi- 
tion 2CrO;.7CuO + 5H.O, the green salt which changes to brown on 
drying has the formula CrO;.7CuO + 5H.0. W. C. W. 


Fluorine Compounds of Uranium. By A. Dirre (Compt. rend., 
91, 115—118).—When the green oxide of uranium, U;0,*, is treated 
with hot concentrated hydrofluoric acid, it is rapidly attacked, with 
production of a yellow solution and an insoluble fine green powder. 
On evaporation the solution yields yellow transparent crystals which, 
when dried at 120°, have the formula U,F;.4HF. 

This fluohydrate, heated in a closed crucible, first melts, and then 
evolves fumes of hydrofluoric acid; if air has access, the fluoride is 
completely decomposed, and uranium protoxide is produced. The 
green substance before mentioned is insoluble in water, and very little 
soluble even on heating in dilute acids, other than sulphuric acid and 
aqua regia. It is an oxyfluoride to which analysis assigned the 
formula U,0,F. 

The author regards the green oxide as capable of separating und:r 
favourable conditions according to the equation 2U;0, = 2U.,0; + 
U,0,; in presence of hydrofluoric acid, the sesquioxide dissolves with 
formation of flaohydrate, whilst the protoxide behaving like an ele- 
mentary body combines with the halogen of the acid, and liberates 
hydrogen. This reaction was verified by treating a known weight of 
the green oxide with hydrofluoric acid, and weighing the products of 
the reaction. 

Urany] fluoride, U,0.F, melts and decomposes at a bright red heat, 
giving off vapours which condense to yellowish-white transparent 
needles, and leaving behind brilliant black crystals of uranium prot- 
oxide. The reaction appears to be as follows:—2U,0,F = U,OF, + 
U,0, + O. 

The oxyfluoride, U,OF., is very soluble in water; it melts and 
volatilises at a red heat, but in presence of air it is decomposed with 
formation of protoxide. : 

When urany] fluoride is heated to redness in a current of hydrogen, 
it evolves hydrofluoric acid, and is ultimately converted into crystalline 


*U = 120. 
VOL. XXXVIIL. 3 0 
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protoxide; but as long as the reaction is incomplete and the salt 
retains fluorine, it yields a sublimate of oxyfluoride, U,OF.,, if strongly 
heated in a close vessel. J. 


Chemistry of the Platinum Metals. By T. Witm (Ber., 13, 
1198—1204).—According to v. Schneider (Annalen, Sup., 5, 261), 
pure palladium may be obtained from the filtrate of platinum-ammo- 
nium chloride, by precipitating the metals with zinc and dissolving 
out the copper and palladium by nitric acid. The palladium is then 
separated by treatment with mercury, whereby an amalgam is obtained, 
which on distillation leaves pure palladium. The author finds, how- 
ever, that all the platinum metals when precipitated by zinc are soluble 
in nitric acid, also that it is not possible to remove palladium alone by 
shaking the solution with mercury, as the latter precipitates all plati- 
num metals. A solution of platinum chloride may be decomposed by 
shaking with mercury, and a dark grey amalgam obtained. Further, 
the amalgam of platinum metals cannot be freed from mercury by dis- 
tillation and ignition. By treating such an ignited residue with 
hydrochloric acid, and preeipitation with ammonium chloride, a com- 
pound, PdCl.,5NH,,ClHg,Ch, has been obtained ; it erystallises in beau- 
tiful concentrically grouped needles; on ignition in hydrogen, it yields 
a residue of mercury and palladium. From the residue insoluble in 
hydrochloric acid, by dissolving in aqna regia and removing the pla- 
tinum by ammonium chloride, a filtrate was obtained, which by treat- 
ment with salt, and ammonium chloride and alcohol, yielded palladium 
ammonium chloride. This the author finds has the composition 
PdCl.,2NH,Cl, and does not contain water of crystallisation. On 
ignition it leaves a residue of spongy palladium, which exhibits the 
absorption of hydrogen in a very marked manner. 5+ 


Mineralogical Chemistry. 


Hemihedry of the Diamond. By K. Martin (Jahrb. f. Min., 
1879, 156).—The author examined the fine collection of diamonds 
in the Leyden Museum, and found one specimen which in his opinion 
proved the hemihedry of the diamond. The crystal in question was 
apparently a fine triakisoctohedron 5 mm. in size, the faces being 
strongly striated and rounded off. Upon these faces the faces of 
the octohedron appeared to exist, but they exhibited alternately such 
a difference in size that the author concluded that the faces were 
those of the positive and negative tetrahedron, consequently the pre- 
dominating form (‘‘ grundform”’) must be considered to be built up of 
the positive and negative deltoid-dodecahedron. The question to be 
answered was this: ‘‘ Were the segments in the opposite lying octants 
of the octohedron dependent on each other in their growth?” It was 
evident that in the growth of each of the four segments (correspond- 
ing in position to a tetrahedron) there was a dependence. From this 
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the author concludes that, the crystal exhibited the following forms in 
mO —mO O —O 


combination : —— 


2 : - 2 GA BR 


Two Regular Intergrowths of Different Minerals. By A. 
SapveBeck (Jahrb. f. Min., 1879, 154—155).—(1.) Arsenical pyrites 
intergrown with Iron pyrites.—Some fine crystals of arsenical pyrites 
from Freiberg were found to be covered by numerous crystals of iron 
pyrites. The arsenical pyrites exhibited the usual forms, the crystals 
being built up of numerous subindividuals in hypoparallel position, 
the axis parallel to which they arrange themselves being the vertical 
axis. The iron pyrites crystals are cubes characterised by the absence 
of the usual striation, the faces however appearing drusy, owing to the 
occurrence of numerous subindividuals also in hypoparallel position. 
These subindividuals do not exhibit sharply defined outlines, their 
faces and edges being more or less rounded or bent. The iron pyrites 
cubes occur in the arsenical pyrites crystals in such a manner that one 
of the crystallographical axes of the former coincides with the vertical 
axis of the latter, whilst the prismatic axes of both crystals also coin- 
cide. This peculiar law was first discovered by the author in the case 
of a similar intergrowth of iron pyrites with marcasite in some speci- 
mens of the last-named mineral from Tavistock. The occurrence of 
a similar intergrowth of the two isomorphous minerals (marcasite and 
arsenical pyrites) with iron pyrites, seems to show that the isomor- 
phism is not due to form alone, but also to the molecular structure, as 
both minerals apparently exert an equal molecular attraction upon the 
iron-pyrites. 

(2.) Copper pyrites intergrown with Fahlerz.—The author observed a 
very peculiar and interesting intergrowth of the above-mentioned 
minerals on some specimens from Kapnik, the crystallographical axis 
of the two minerals coinciding, so that the positive tetrahedron of the 
fahlerz lies in the same position as the negative tetrahedron (sphenoid) 
of the copper-pyrites, and vice versd. The edges of the two tetra- 
hedrons intersect at right angles, so that the individuals occupy the 
same position as two regular tetrahedrons, twinned according to the 
law, “‘ the twin-axis a prismatic axis.” The copper pyrites tetra- 
hedrons predominate, the combination being the positive tetrahedron 
(sphenoid) with modified solid angles, with occasionally the “ first 
acuter’’ pyramid. The fahlerz crystals (exhibiting the combination 
positive tetrahedron, triakistetrahedron and rhombic dodecahedron) 
project from the faces of the copper pyrites tetrahedron. There is of 
course no real twin-formation in the above case, as the minerals are 
different and also the crystal-systems. C. A. B. 


Microscopical Observations of the Growth and Resolution 
of the Alums in Solution ot Isormorphous Substances. By F. 
Krocke (Jahrb. f. Min., 1879, 81—82).—There is nothing of impor- 
tance in this paper to add to the author’s previous observations 
(Jahrb. f. Min., 1878, 958—959 ; this Journal, 36, 439). 


C. A. B. 
302 
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. Feuerblende (Rittingerite) from Chafiarcillo. By A. Scuraur 
(Jahrb. f. Min., 1879, 144).—The author observes that the rittingerite 
of Joachimsthal described by him (Sztzwngsber. d. Wiener Akad., April 
11th, 1872) seems to be identical with the mineral from Chajiarcillo. 
The axial ratios are the same, and there is an analogous dvelopment 
of the forms. The following measurements will make this more ap- 
parent :— 


Rittingerite ........ OP : P = 48° 52’ coP: coP.= 124° 20’ 
Min. from Chaiiarcillo coPc& : 5P5 = 48°56’ Pa: Pa& = 124? 37’ 


~ The OP of Schrauf corresponds with the coP& of Streng. Schrauf 
states that the results of his examinations of true feuerblende agree 
with those of Miller. . C. A. B. 


Manganese-Garnet. By Heppie (Jahrb. f. Min., 1879, 83).— 
Crystals of this garnet are found in various localities in Scotland, but 
particularly fine ones are found at Glen Skiag, in Ross, accompanied 
by muscovite crystals, tourmaline, and more rarely by zircon and apa- 
tite. The garnets are trapezohedrons, exhibiting two colours, the first 
being light red and often one inch in diameter, the second are brown 
and sometimes five inches in diameter. An analysis showed the two 
varieties to have the following composition, viz. :— 


Light red garnet— 
SiOs. Al,O;. Fe,O3 FeO. MnO. CaO. MgO. H,0. 
35°99 16221 8688 23:27 15:24 0403 0°471 0°249 = 100-482 


Brown garnet— 


36°076 18957 7:033 21°56 13615 0°904 1°769 0°325 = 100-239 


. Similar garnets are at Struay Bridge and also at Ben Resipol, 
in Argyllshire. C. A. B. 


. Desmine (Stillbite). By A. v. Lasautx (Jahrb. f. Min., 1879, 82, 
83).—The author examined crystallographically and optically some 
desmine crystals from various localities, and concluded from the 
results obtained that desmine crystallises in the mono-symmetrical 
system, being isomorphous with harmotome and phillipsite. The 
axial relations were a: b : c =.0°70325 : 1 : 1:119395 P = coP; coPa. 
= OP; OP. = +Pco; coP% = coPco; coP=Reo. There are no simple 
crystals of desmine, but only twins, according to the same laws as 
those of harmatome and phillipsite. C. A. B. 


Analyses of Minerals and Rocks. By A. Hitcer (Jahrb. f. 
Min., 1879, 127—132).—Porphyry from the Paper Mill near Weilburg, 
Nassau.—This rock was found to have asp. gr. of 2°79 and the follow- 
ing composition, viz. :— 

. S102, A105. Fe,03. CaO. MgO. Na,O. K,O. CO». 4H;,0. 
6112 16°96 623 113 085 437 463 278 1:36 = 99-33 


There were traces also of manganese and sulphuric acid. The pre- 
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sence of carbonic anhydride is due to infiltration of calcium carbonate 
and ferrous carbonate, both of these substances being derived from 
the neighbouring rock. The manganese was present as manganoso- 
manganic oxide. : 

Diorite from Diez in the Rupbachthal, Nassau.—This rock is interpo- 
lated in great masses in the lower Devonian orthocerasic slates. An 
analysis was made of it with the following results, viz. :— 

(a.) Soluble in hydrochloric acid— 


SiO>. Fe,0s. AlO3. CaO. P.O; 
0°84 683 1:47 269 0°001 = (with traces of alkalis) 11°83 


(b.) Insoluble in hydrochloric acid— 


Si0,. CaO. Fe,03. Al,O3. MgO. Na,0O. K,O. 
6°44 0°51 4°90 16°73 0-7 3°00 0°85 = 87:13 


98:96 — 


The amount of FeO was found to be 5°76. per cent., and that of the 
Fe,O; 4°23 per cent. 

Diallagite and Bronzite from Dun Mountain, near Nelson, New Zea- 
land.—- Both these minerals occur intermixed in large foliated masses, 
penetrating olivine and serpentine. 

Bronzite.—Sp. gr. = 2°58. Its chemical composition was found to 


be as follows, viz. :— 


SiO;, Al,O,. CaO. MgO. K;O. Na,OQ. FeO. 4,0. 
41°82 628 352 2680 082 066 8657 11:03 = 99°50 


There were traces also of Cr,O; and P2Qs. 
Diallagite—Sp. gr. = 3:19. Its chemical composition was found to 


be as follows, viz. :— 


SiO,. CaO. MgO. A103 FeO. 4,0. 
52°23 20°15 16°85 4°71 3°48 2°53 = 99°95 


The bronzite is much decomposed, notwithstanding its fresh appear- 
ance, whilst the diallagite is not so much decomposed. 

Pinitoid, from Gleichlinger Fels in the Fichtelgebirge, occurs in 
light greyish-green masses in the decomposed granite, being a product 
of the decomposition of orthoclase. Sp. gr. 2°81; chemical composi- 
tion as follows, viz. :— 


SiO,. Al,0O, CaO. MgO. K,O. Na,O. Fe,0;. P,0;. H,0. 
45 29°96 1:44 115 1013 2:15 316 032 624 = 99°79 


Zinc-blende occurs in the keuper-sandstone (Lettenkohlen sandstein) 
of Rothenburg in foliated nodules. Its chemical composition was as 


follows, viz. :— 
Insoluble 


Zn. 8. Fe,03. Ca. =~ matter. 
62°37 30°69 133 traces traces 5°64 = 100°03 


Calamine (Smithsonite) is found as a light-grey crust, accompanied 
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by iron pyrites and spathic iron and quartz at Ems, Nassau. Chemical 


composition as follows, viz. :— 
Insoluble 


ZnO. CO.. Fe,03. 8. matter. 
52°42 28°31 4°90 1°30 12:17 = 99°10 


The sulphur is combined with iron, forming 2°44 per cent. of iron- 
pyrites, the remaining iron being in the form of ferric oxide. 

Mixture of cinnabar, metacinnabarite, and stiblite, from Huitzucs, in 
Mexico. Sp. gr. = 4°66. This mixture was analysed and found to 


have the following composition, viz. :— 
Insoluble 
Hg. 8 Sb. QO. H,O. matter. 


1579 2:54 5966 1566 229 251 = 98-45 


There is little doubt that the antimony really exists in the form of 
stiblite in this mixture, as the following shows, viz. :— 


H,0 .. = 2°29 percent.: 18=012=1 
Sb.... = 5966 _,, : 122 = 0-49 = 4 
O.... = 1566 __,, : 1466=097=8 


Delfs (J. pr. Chem., 40, 318), and Schnabel (Pogg. Ann., 105, 
146), found the formula of stiblite to be H,Sb,O; or Sb,O,.H,O. 
On igniting the mineral until the weight was constant, there was a loss 
of 22°15 per cent., a result which differs little from the percentage of 
mercury, sulphur, and water added together. The residue contained 
59°24 per cent. of antimony. 

Pyromorphite from Dernbach, near Montabaur, Nassau.—Crystals ex- 
hibiting the following forms in combination, viz.:—coP, OP, and P, 
were found imbedded in pyrolusite. On analysis their chemical com- 
position was found to be as follows, viz. :— 


Insoluble in 


Pb. Ca. OL PO,. nitrie acid. 
75070 0°300 2°133 21-267 0°313 = 99-083 
Fluorine was not detected. C. A. B. 


Heat of the Comstock Lode. By J. A. Caurcu (Chem. News, 
42, 42—43 and 52—53).—J. A. Phillips (Quart. Jour. Geol. Soc., 
August, 1879) maintains that the heat evolved by the kaolinisation of 
the felspar rocks is not sufficient to raise the temperature of the Com- 
stock Mine to 85°. In reply, the author uphelds his theory, and points 
out that the amount of alkalis which enter into solution affords no 
measure of the quantity of rock which is undergoing the process, for 
there is a large amount of aqueous vapour which pervades the lode 
and enters into chemical combination with the kaolinised rock, evolv- 
ing large quantities of heat without dissolving any of the alkalis, &c. 
There are moreover gaseous currents, the result of kaolinisation per- 
meating the rocks, which carry the heat with them and distribute it 
throughout the whole mass. 

G. F. Barker maintains that the heat is produced by the movement 
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of the rocks, but this movement is caused by the swelling of the rocks 
when their conditions have been altered artificially by excavation. 
There is no indication of any natural movement at a depth of 2,000 
feet sufficient to produce the requisite amount of heat. The first 
thousand feet—although the principal zone of oxidation and solution— 
does not exhibit any unusual increase of temperature, the increase 
being about 3°5° for every hundred feet. L. T. O'S. 


Two remarkable Meteors observed in Sweden. By A. E. 
NoRDENSKIOLD (Jahrb. f. Min., 1879, 77—81).—A meteor fell on the 
18th of March, 1877, and was seen over the greater part of Sweden, 
exploding over Wernern Lake, which at the time was covered with 
ice. Some account of it is given by eye witnesses in Verb. d. Geol. 
Ver. in Stockholm, bd. 4, 73—75. Another meteor fell on the 28th of 
June, 1873, at Stilldalen in the middle of the day, whilst the sun was 
shining brilliantly. It was seen for a distance of about 450 kilo- 
meters. From the observations of several scientific men, the author 
is of opinion that the principal part of the cusmical substance of the 
meteorite consisted of a combustible sabstance, which left no residue 
behind, and the burning of this substance produced the brilliant light 
observed. The burning nucleus had a diameter of about 150 to 400 
meters, and some observers were certain that the meteor consisted of 
two or more “ fire-balls” following each other. It exploded at a 
height of about 38 kilometers, and 11 stones were collected, weighing 
in the aggregate about 35 kilograms. The ground-mass of the 
meteorite consists of a grey and a black shining substance, both con- 
taining numerous black shining faces, grains, and microscopical 
crystals of olivine disseminated throughout, also nickel-iron in grains 
and reticulated veins. The presence of magnetic iron pyrites was 
made apparent on a polished surface, whilst chondrodite was observed 
in thin sections, the resemblance of the meteorite to the Orvinio 
meteorite of Tschermak being very striking under the microscope. An 
analysis of the meteorite by Lindstrém showed it to have the following 
composition, viz. :— 


SiO, POs. AlOs A,O; FeO. MnO. NiO. CaO. MgO. 
I .. 35:71 0°30 2:11 O40 1029 025 020 1°61 23:16 
II .. 3832 O31 215 — 975 1:00 O42 1°84 25°01 


Na,0. K,0. Fe Ni. Co. P. 8S. CL 
I .. 062 015 21:10 161017 OOL 2°27 0:°04=100°00 
3 Sed 
II .. Not determined 17°48 1:02 — 251 —= 9981 


The first gives the composition of the grey ground-mass, the second 
that of the black ground-mass; sp. gr. at 23° = 3°733. Nordenskidld 
assigns the following constitution to the meteorite from Stalldalen, 
viz. :— 
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I, II. 
Magnetic iron pyrites.. 5°74 6°36 
PM OB. bo cesciens< 19°42 14°65 
Soluble silicates ...... 33°46 
Insoluble silicates...... soso} 78°99 
Chrome-iron .......... 0°59 
99°90 100°00 


The grey ground-mass becomes black on being heated either in the 
reducing or oxidising flame, and the author considers it probable that 
those stones which exhibit a grey colour have not been exposed to so 
high a temperature as the darker ones. Nordenskiéld recalculated 
the analyses of all the meteorites which most nearly approach the 
Stalldalen meteorite in chemical composition, and found (on express- 
ing the constituents in the elementary form) that they were identical 
in composition, a fact which the following table will serve to illus- 
trate, viz. :— 


Locality. Analyst. Si. Mg. Fe. Ni. | Co. | Mn 
Erxleben .| Stromeyer ....| 26°11 | 21°79 | 44°29 | 2°43 | — | 0°83 
Lixna A. Kuhlberg..| 26°70 | 23°61 | 42°90 | 2°68 | — | 0°66 
LT) Berzelius ....! 26°91 | 23°22 | 43°12 | 1°59 | 0:09) 0°56 
Ohaba Bukeisen ....| 26°12 | 21°52 | 47°82 | 2°75 | — | 9:18 
BEE so ceceses Grewingk and | 28°02 | 22°09 | 42°99 | 2°99 | — | 0°01 

Schmidt 

Dundrum ........ Haughton ..... | 27°55 | 20°45 | 44°74 | 1°58 | — | 0°44 

Hessle (large stone) | Lindstrém....| 26°26 | 21°28 | 43°57 | 3°29 | 0°03) 0°50 
» (small stone) | Nordenskiéld..| 26°43 | 23°07 | 41°37 | 3°30 | trace| trace 

Orvinio (chondritic | L. Sipécz ....| 26°09 | 21°28 | 43°29 | 3°16) —| — 
ground-mass) . 

Ditto (black ground- | L. Sipéez ....| 26°65 | 20°18 | 42°55 | 4°71| —| — 
mass) 

Stilldalen (grey | Lindstrém....| 25°66 | 21°41 | 44°83 | 2°73 | 0°26) 0:29 
ground-mass) 

Locality. Analyst. Ca. Al. | Na. | K. Cr. | Sn. 
Erzleben.......... Stromeyer....| 2°13 | 1°31 | 0°85 | — | 0°26) — 
BAEDD 9 0-.0100:55:0.00% A. Kuhlberg..} trace | 2°12 | 0°83 | trace | 0°50 | — 
Blansko ......| Berzelius ....| 1°02 | 1°85 | 0°85 | 0°25 | 0°42 | 0°12 
Ges cece necves Bukeisen — | 0°23 1°12 0°26; — 
Pillistfer ..........| Grewingk and} 0°53 | 2°07 | 0°39 | 0°31 | 0°53 | 0°14 

Schmidt 

Dundrum ........| Haughton ....| 2°09 | 0°70 | 0°72 | 0°66|1°07| — 

Hessle (large stone) | Lindstrém....| 1°97 | 1°94 | 1°05 | — | 0-08 | 0°03 
» (small stone) | Nordenskiéld..| 2°28 | 1°27 | 1°78} .— | 0°49 | 0-01 

Orvinio (chondritic | L. Sipécz ....| 2°46 | 1°75 | 1°59 | 0°38 | — _— 
ground-mass) 

Ditto (black ground- | L. Sipéez ....| 2°56 | 1°91 | 1°10 | 0°34) — os 
mass 

Stilldalen (grey | Lindstrém....| 1°77 | 1°74 | 0°71 | 0°18 | 0°42 | — 
ground-mass) 
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From the above table, it appears that a remarkable resemblance 
exists in the chemical composition of the meteorites, consequently it is 
highly probable that they had a common origin, having been origin- 
ally either completely metallic or completely oxidised, their present 
composition being due to subsequent oxidation or reduction. Nor- 
denskiéld is of opinion that other similar groups of meteorites may 
be arranged. C. A. B. 


Organic Chemistry. 


Aluminium Iodine Reaction. By J. H. Guapstone and A. 
Tripe (Chem. News, 42, 2—3).—Water, alcohol, and ether, although 
not acted on by either aluminium or iodine, are readily attacked when 
these bodies act conjointly on them. Water at first forms a definite 
hydrate with aluminium iodide, but in presence of excess of the metal 
it is decomposed, hydrogen being evolved and aluminium hydrate 
formed. 

Alcohol is similarly decomposed by aluminium and its iodide, with for- 
mation of aluminium ethylate and aluminium iodoethylate, hydrogen 
being evolved at the same time. Ether is attacked only by a mixture 
of iodine and aluminium, ethyl iodide and aluminium iodoethylate being 
formed. Similar reactions take place with amyl ether and ethyl and 
amyl acetates. Zinc and iron cannot be substituted for aluminium, 
but the chloride or bromide may be used instead of the iodide. 

To decompose the alcohol, a small quantity of iodine (which is 
capable of decomposing a large quantity of the alcohol) is dissolved in 
it, the required excess of aluminium added, and the mixture is heated. 
Hydrogen is then evolved, and the reaction continues until all the 
aluminium is dissolved. By this means the ethylate, normal propyl- 
ate, isobutylate, amylate, benzylate, phenylate, cresylate, and thy- 
molate of aluminium have been obtained. Of these the first four may 
be distilled in a vacuum, but the other undergoes decomposition when 
distilled. 

Methyl alcohol is not decomposed by a mixture of aluminium and its 
iodide, but in presence of free iodine, hydrogen is slowly evolved. An 
aluminium-platinum couple may be substituted for the metal. 

Pseudopropyl alcohol is attacked under any circumstances. 

Cetyl alcohol is slowly decomposed below 200°, above which tempera- 
ture a secondary reaction sets in, cetyl iodide and aluminium hydrate 
being formed. 

Allyl alcohol is at first decomposed in a similar manner to the alco- 
hols of the series C,H2,+:.0H, but afterwards a portion of the hydrogen 
set free acts on the excess of alcohol, forming propylene and water. 

Ethylene alcohol is only very slightly acted on by the reagent. 

Propeny! alcohol is decomposed above 140°, with the formation of 
allyl iodide, aluminium hydrate, and free iodine; but when excess of 
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aluminium is present, no iodine is set free. No hydrogen is liberated. 
Hydrogen is not liberated from aldehyde. 

It is seen, therefore, that aluminium is substituted for the basic 
hydrogen of water in monohydric alcohols, pseudopropy! alcohol being 
excepted ; whilst in the di- and tri-hydric alcohols, aluminium is not 
substituted for the hydrogen, as is also the case with aldehyde. In 
the case of the ethers and of glycerol, the iodides of the positive radi- 
cals are formed. 

The aluminium alcohols are solids, melting to clear liquids and 
remaining fluid at temperatures far below their melting points; those 
of the fatty series are capable of distillation. They are more or less 
soluble in alcohol, ether, and benzene, and are decomposed by water 
into the alcohol and aluminium hydrate. Their specific gravities at 4° 
are: ethylate, 1147; propylate, 1:026; butylate, 0°988; amylate, 
0°980; phenylate, 1:25; cresylate, 1:166; and thymolate, 1°04. 

They are decomposed by heat, being resolved into the alcohol, and 
its olefine and alumina, and at the same time into alumina and the 
ether. Aluminium ethylate is decomposed mainly according to the first 
reaction : (C.H;0),.Al, => Al,0; + 3C.H, + 3C.H,O, where as 
the phenylate yields chiefly the ether (C,H;O),Al, = Al,O; + 
3(C.H;)20: other reactions take place, yielding new compounds not 
yet investigated. The thymolate is decomposed into alumina, propy- 
lene, and bodies of the cresyl group, one of which is obtained in pearly 
plates by sublimation or crystallisation from alcohol ; it appears to be 
an ether having the formula C,,H,,0, but is under investigation. 

The reaction which takes place in the above decomposition is proba- 
bly-as follows: first, the aluminium iodide decomposes the alcohol 
with liberation of hydriodic acid, which is decomposed by the metallic 
aluminium present with evolution of hydrogen, and the iodide formed 
acts on a further quantity of alcohol, setting free more hydriodic 
acid, and so the reaction continues until all the metallic aluminium is 
dissolved, according to the equatious— 


(1) 6(C,Hm»-7OH) + All, = Al{C,Hz-20), + GHI; and 
(2) 6HI + Al, = AlI, + 3H, 
L. T. O'S. 


Action of Bromine on Dichlorhydrin and Propylphycite. 
By A. Craus and R. Linpnorst (Ber., 13, 1209—1]212).—When 
dichlorhydrin is heated with bromine (3 mols.) and water in sealed 
tubes at 110—120° until the colour of the bromine disappears, dibromo- 
dichloracetone is formed in the following way: C,;H,Cl,0 +3Br, = 
C;H.Br,Cl,0 + 4HBr. 

Dibromodichloracetone forms a hydrate with water, which on cooling 
may be obtained in well-formed crystals; these lose their water when 
kept over sulphuric acid. The anhydrous substance crystallises in 
bundles of leaflets, which may be melted by the warmth of the hand. 
It may be distilled in a vacuum without decomposition. 

If, after the formation of the above compound, the heating is con- 
tinued, then tribromomonochloracetone, C;H,Br;ClO, is obtained in the 
form of prismatic needles; these after being separated mechanically 
from the dibromodichloracetone and recrystallised, melt at about 50°. 
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By continued heating, it was formerly supposed (Lindhorst, Dissert., 
Freiburg, 1877) that a tetrabromacetone was formed; further investi- 
gation has, however, shown that it is a condensation product. 

Dibromodichloracetone is easily decomposed by baryta-water in the 
cold, giving a yellow precipitate, which by the action of hydrochloric 
acid, gives formic and glycollic acids, the products of decomposition of 
the acid existing in the yellow precipitate as a barium salt. This 
decomposition shows the constitution of dibromochloracetone to be 
CH.C1.CO.CBr,Cl. 

The authors conclude that when bromine acts on dichlorhydrin, 
acetone is first formed, and that the hypothetical bromodichlorbydrin, 
from which propylphycite is obtained, does not exist. P. Fm 


Fermentation of Glucose. By L. Bovurrovx (Compt. rend., 91, 
236—238).—In a previous paper (this Journal, 36, 566) the author 
states that by sowing the ferment Mycoderma aceti in a solution of 
glucose, lactic acid is produced; on further examination of the acid, 
however, he finds that in all its reactions it corresponds to the gluconic 
acid of Hlasiwetz and Habermann (Annalen, 155, 123); its formula is 
identical, CsH,,0;, but its calcium salt contains 1 instead of 2 mols. 
H,0. 

This reaction is not fermentation properly so called, but merely 
oxidation, since every molecule of glucose absorbs 1 atom of oxygen. 

L. T. O’S. 

Fermentation of Glucose. By Maumenéi (Compt. rend., 91, 
331).—The author states that in his Traité theoretique et pratique de la 
jabrication du sucre, he shows that the gluconic acid of Boutroux (pre- 
vious Abstract) is produced by the oxidation of glucose by copper 
acetate, mercuric oxide, &c. From his experiments, he finds that the 
acid contains a molecule of oxygen more than Boutroux gives in his 
formula. He has not published his results. L. T. O'S. 


Chemisiry of Sugar (Dingl. polyt. J., 23'7, 146—153).—Horsin- 
Déon examined palm-sugar from Calcutta with the following 
results :— 


ER cn ncccccssascececsocsece GPE 
cv eseesscedeenvees 1°71 
Dl: id sett énesteeeansanaheneoeka 4°88 
Water and volatile constituent ...... 1:88 
Dds ita tetitbhedeee eauwnedws sou 0°50 
A, GT GEE on 86 sce senccccce ve 3°06 


The sugar was fermenting. 
Liebermann and Hoérman have examined the glucoside from Persian 
berries, and represent its decomposition thus :— 


CysH Ox + 5H,0 = 2CpHwO; + 4C.H Oc. 
Xanthorhamnin. Rhamnetin. Sugar. 

They succeeded in obtaining beautiful crystals of the sugar, which 
analysis showed to be identical with isodulcite. Its rotatory power is 
given by— 

[a]p = + 807°. 
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Honig and Rosenfeld have obtained a compound of grape-sugar and 
sodium, CsH,,NaO,, by decomposing an alcoholic sugar solution with 
alcoholic sodium. 

E. Demole has effected a partial synthesis of milk-sugar. Milk- 
sugar was decomposed into, galactose and lactoglucose by means of 
dilute acid, and the mixture was treated at the boiling point with 
acetic anhydride. The resulting ether was saponified with baryta; 
the product after repeated crystallisation from alcohol agreed with 
milk-sugar in all its properties. An analogous experiment with cane- 
sugar did not succeed. 

V. Lippmann has investigated the inversion of cane-sugar by means 
of carbonic anhydride, and has found that with dry gas and sugar no 
inversion takes place. A sugar solution of + 100° saturated with 
carbonic anhydride showed after 150 days a rotation of — 442°; the 
inversion was thus complete. The inverting power of carbonic anhy- 
dride is considerably increased by strong pressure. A solution of 100° 
saturated with the gas under pressure and heated, is completely in- 
verted in 20 to 30 minutes. 

By the action of zinc chloride on fused sugar, the author obtained a 
liquid which by fractional distillation yielded aldehyde, acetone, 
metacetone, formic acid, acetic acid, furfurol, and apparently mesetyl 
oxide. Besides these, carbonic anhydride, carbonic oxide, hydrocar- 
bon, ethylene and propylene were observed. In the neck of the retort 
small, pure white, hard crystals were found, which had a melting 
point of 150°, and which by analysis agreed with hexmethylbenzene, 
C.(CHs)¢. 

Durin has found that in a solution of cane-sugar containing invert 
sugar, no inversion of the cane-sugar takes place at a temperature of 
70° to 75°, when the alkalinity is maintained about that of ‘001 of 
CaO. When heated to from 75° to 114°, the solution becomes faintly 
acid, and the inversion begins and goes on until completed. If the 
solution is maintained alkaline, no inversion takes place. The presence 
of invert sugar is not necessary, the inversion taking place without it 
on formation of the acid. 

Wachtel finds that the arabic acid of the beet is not separated by 
lime and filtration, but forms an arabate which must be found in the 
molasses. 

F. Weyer has found tricarballylic acid in the residue of Robert's 
apparatus, and has obtained it pure by Lippmann’s process. The 
same author has obtained vanillin from many raw sugars’ by agitating 
an acid solution of the sugar with ether. 

Lippmann finds the composition of tribasic calcium saccharate 
to be— 

CrH2On + 3CaO + 3H,0. J. TF. 


Decomposition-products of Sugar. By E. Reicwarpr and 
others (Bied. Centr., 1880, 559).—By the action of bromine on cane- 
sugar, one-third is converted into gluconic acid, one-third into glucose, 
and the remainder into gum. By allowing a thin stream of melted 
sugar to fall on heated chloride of zinc, Lippmann observed that a 
very violent reaction set in, aldehyde, acetic acid, furfurol and other 
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products being formed, together with hexmethylbenzene, a body 
having a melting point of 150°, and boiling point of 258—260°. 
J. K. C. 


Saculmic Acid (Gazzetta, 10, 240 — 245), and Saculmin 
(ibid., 355—361). By F. Sestint.—This acid is obtained by treating 
crude saculmin (this vol., p. 538) with a cold dilute solution of 
potash or soda, filtering and precipitating; the precipitate is washed 
and dried over sulphuric acid. It then forms lustrous black fragments, 
sparingly soluble in water, easily in dilute alcohol, but almost insoluble 
in absolute alcohol. It may be purified by fractionally precipitating its 
alcoholic solution with ether. Its solutions are precipitated by baryta, 
by hydrochloric acid, or by sodium chloride. When heated to 100°, it 
is altered, and is no longer completely soluble in dilute alcohol or in 
potash solution. The results of the analyses correspond: with the 
formula C,,H,»O., so that its formation may be represented by 
CieHOrw = Cy HO, + H.COOH + 6H,0. The silver compound ob- 
tained on adding silver nitrate to an alcoholic solution of saculmic 
acid exactly neutralised with potash, had the formula C,,H,AgQ,. 
Barium saculmate, C.,H,.BaO, + H.O, was thrown down as a brown 
precipitate on adding baryta-water to a solution of saculmic acid. 

Saculmin.—The residue left after the crude saculmin had been 
treated with cold potash solution, as above mentioned, is partly 
soluble in hot 5 per cent. potash solution; this portion the author calls 
saculmous acid, and the insoluble residue saculmin. . Analysis shows - 
that saculmous acid contains more carbon and less hydrogen than sac- 
ulmic acid. Saculmin after treatment with dilute hydrochloric acid 
has the composition C,H;,0,;, and may be regarded as an anhydride 
derived from 4 mols. sacculmic acid, C,,H\O,, by elimination of 1 mol. 
H,0. It has a strong affinity for bases, taking up potash and baryta 
from their solutions ; these combinations are not decomposed even by 
prolonged washing with distilled water. C. E. G. 


Action of Glycerol on Starch. By K. Zotkowskt (Ber., 13, 
1395—1398).—Since glycerol at 190° is capable of dissolving 6. per 
cent. of powdered starch and converting it into the soluble modifica- 
tion, soluble starch may be easily prepared by heating potato starch 
with glycerol at 180—190° for half an hour (if rice or wheat starch is 
used, the conversion takes place much more slowly). The solution is 
allowed to cool down to 120°, when it is poured into three times its 
volume of strong alcohol. 

The precipitated starch is washed with alcohol first by decantation 
and then on a cotton filter with the aid of a filter-pump until it is free 
from glycerol. It may be further purified by solution in warm water, 
and reprecipitation by alcohol. 

This soluble starch appears to be identical with Maschke’s prepara- 
tion (Gmelin Kraut, 4, 540), since its solution is powerfully dextro.- 
gyrate, and the substance loses its solubility when dried. 

The concentrated aqueous solution slowly deposits insoluble starch. 

Dilute solutions are precipitated by lime and baryta-water, and are 
coloured blue by iodine. - W.C. W. 
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Nature of the Sugar in the Liver. By J. Srencen and 
F. Kratscumer (Pfliiger’s Archiv., 22, 206—214).—The object of 
this paper is to combat the assertion of Musculus and Mering (Zeitsch. 
f. Physiol. Chem., 2) that maltose is found in the liver. A prelimi- 
nary experiment is described, in which the extract obtained, when 
examined by fermentation, reduction, and the polariscope, gave evi- 
dence only of the presence of grape-sugar. 

The method of extracting the sugar by fractional precipitation as 
used by Musculus and Mering is described at length, and the results 
of experiments by this method are given; no evidence of any other 
sugar than grape-sugar could be obtained. Then follow the details 
of experiments with cold liver extract. The first series yielded the 
same result as before. A second and third series gave such a high 
specific rotation that the presence of maltose was suspected. The 
authors, however, give a different explanation of this high specific 
rotation. The figures were obtained from the liquids which had been 
fermented, and the results of experiments are given which show that 
dextrin in the presence of grape-sugar and yeast readily ferments, 
and that a body is formed having a very high specific rotation, which 
reduces copper solutions energetically. A large number of experi- 
ments were also made by dialysis. The dialysate was examined by 
fermentation, reduction of copper solution, and the polariscope, and 
again after treatment with hydrochloric acid: all the results tend to 
show that grape-sugar alone was present, and to this view the authors 
therefore adhere. W. N. 


Maltodextrin. By A. Herzre.p (Bied. Centr., 1880, 347—350).— 
Experiments on the saccharification of starch by means of diastase 
having raised some doubts respecting the formule of the products 
formed, the author instituted those mentioned in the present article in 
order to obtain further information on the subject. The results of his 
labours show that saccharification of starch by diastase always pro- 
duces dextrin through the series of amylo-, erythro-, and achroo- 
dextrin; at the same time a part of the achroodextrin is transformed 
into maltodextrin and maltose. This transformation takes place 
within certain limits. The absence of a sufficient quantity of sugar 
arrests the process, which is however resumed when the fermentation 
is allowed to proceed in the produced sugar. The temperature must 
be under 65°; if higher, and up to 80°, the diastase cperates only 
as far as the erythro- and malto-dextrin stage, it being uncertain if 
achroodextrin and maltose will be produced. These conclusions 
coincide with those of Payen, by whom, however, maltodextrin was 
only considered a transition product. 

The view of Musculus, that the starch molecule splits up into sugar 
on the one side and dextrin on the other, finds further refutation in 
these experiments, for, as shown by Bondonneau, both maltose and 
maltodextrin are produced by the action of diastase on dextrin quite 
free from starch. The theory must therefore be set aside until some 
satisfactory evidence is brought in its favour. J. F. 


Preparation of Lauric, Myristic, Palmitic, and Stearic Alde- 
hydes. By F. Krarrr (Ber., 13, 1413—1418).—Lawuric aldehyde, 
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C,,.H»O, is prepared by subjecting to dry distillation under a pres- 
sure of 15—25 mm. a mixture of calcium or barium formate (3 parts) 
and laurate (2 parts), to which a small quantity of calcium carbonate 
has been added to diminish the fusibility. If the distillation is not 
carried on too far, the distillate can be easily purified by rectifica- 
tion under diminished pressure, after it has been freed from oily 
impurities by lying on porous plates. After recrystallisation from 
ether it forms glistening plates, which melt at 44°5° and boil at 143° 
under 22 mm. pressure. 

Myristic aldehyde, C,sH..0, obtained by a similar process, melts at 
52°5°, and boils at 169° under 22 mm. pressure. 

Palmitic aldehyde, C\.H;,0, crystallises in pearly plates, which melt 
at 58°5° and boil at 193° under 22 mm. pressure. The body pre- 
viously known as cetyl aldehyde appears to be merely impure cetyl 
alcohol. 

Stearic aldehyde, CygH30, melts at 63°5° and boils at 213° under 
22 mm. pressure, and at 261° under 100 mm. pressure. It crystallises 
in plates, which exhibit a bluish lustre. W. C. W. 


Monobromacetone and the Alcohol of Acetone. By A. Em- 
MERLING and R. Wacner (Annalen, 204, 27—49).—The main object 
of the authors was to obtain from acetone a body which they name 
acetol, CH;.CO.CH,.OH, by the action of silver oxide or an alkaline 
carbonate on monobromacetone. The monobromacetone was prepared 
by acting on 100 grams of acetone with 138 grams of bromine. At . 


first one drop of bromine was added to start the reaction, and then 
the rest was drawn through in the form of vapour mixed with air by 
means of an aspirator. The next step was to replace the bromine by 
the OH group, by acting on the monobromacetone with silver oxide 
and water. A volatile oil was thus obtained, which has a strong re- 
ducing action on Fehling’s solution, and which the authors believe to 
be acetol ; but they failed to separate it from the water with which it 
was combined. In the attempts to effect the dehydration of acetol, 
small quantities of an oily liquid with high boiling point, of the for- 
mula C;H,O, + #H,0, were obtained, and also a second one having 
the composition C,;H,O, but which is not identical with acetone or 
other known compounds. The first of these is probably propylene 
glycol, which on further dehydration is converted into C;H,O. In 
the preparation of acetol an acid was also obtained, which has a com- 
position answering to the formula C,,H).0;. 

Action of Potassiwm Carbonate on an Aqueous Solution of Monobrom- 
acetone.—100 grams of monobromacetone were heated at 65° for a day 
and a half with 70 grams of potassium carbonate dissolved in 100 
grams of water. On filtering and distilling, a liquid of strongly re- 
ducing power was obtained. A part of this was submitted in sealed 
tubes to the action of freezing mixtures, and this yielded a stronger 
solution of acetol, which again became more concentrated when dis- 
tilled at 50° to 60° in a vacuum. The strongest solution of acetol 
which the authors succeeded in obtaining was estimated to contain 
not more than 11 per cent. 

The experiments have shown that acetol is very soluble in water, 
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to which it imparts a pleasant odour and a nut-like taste. It boils at 
above 100°, and is volatile in steam. Its specific gravity is greater 
than that of water. When distilled, it yields a liquid containing more 
water and a residue richer in acetol. When a frozen solution thaws, 
the portion which first liquefies contains more acetol than the rest. 
Evaporated over sulphuric acid it leaves no residue. Solutions of 
acetol reduce alkaline solutions of copper oxide with separation of the 
red suboxide: they also reduce ammoniacal solutions of silver and 
bismuth oxides on boiling. The solution of pure acetol has a neutral 
reaction, but on boiling with water an acid body is formed. Strong 
dehydrating agents, such as copper sulphate and calcium chloride, 
destroy acetol. Bases such as lime and baryta, and also potassium 
carbonate, decompose it with formation of an acid, especially on 
warming. On oxidation with potassium dichromate and dilute sul- 
phuric acid, it yields acetic and carbonic acids. oS. F &. 


Action of Ethylamine and Diethylamine on Acetone. By 
O. Eppinctr (Annalen, 204, 50—67).—By the action of ammonia on 
acetone, Heintz obtained a number of compounds, the most important 
of which were diacetonamine, triacetonamine, and dehydrotriaceton- 
amine (this Journal, 1874, 1081; and 1875, 351). Itseemed probable, 
therefore, that similar reactions would take place between amines and 
acetone. 

Ethylamine and diethylamine were nct found to behave towards 
acetone in a manner analogous to ammonia, for ethylamine alone 
forms a base, and one only, ethyldiacetonamine, corresponding with 
diacetonamine, whilst ethyltriacetonamine and its dehydro-compound 
either do not exist at all, or could not be obtained by the author's 
methods. 

Diethylamine acts towards acetone in a manner analogous neither to 
ammonia nor to dimethylamine. In fact it seems that the capacity of 
acting with the amines on acetone decreases as their number of carbon 
atoms increases. Phenylamine, for instance, was found by Pauly 
(Annalen, 187, 198) to have no action on acetone. G. T. A. 


Vapour-densities of Anhydrous and Hydrated Formic and 
Acetic Acids. By O. Prrrerson and G. Exsrranp (Ber., 13, 1191— 
1195.—In this investigation the authors have used a method similar 
in principle to that of Dumas, but combining the accuracy of Bunsen’s 
thermostatic method. 

A vessel, A, made from thin glass tubing, closed at one end, and 
having a thin glass tube sealed to the other, is weighed fiiled with 
air, and then with the vapour of the body experimented on. Its capa- 
city is ascertained by weighing it, filled up to a mark on the narrow 
tube, with water free from air. It is then filled with dry air and 
weighed, and thus the weight of water and its volume found. The 
narrow tube is drawn out into a capillary above the mark. A similar 
apparatus, A,, is made, and used as a tare for A. Both are filled 
with dry air, brought on to the pans of a balance, and equilibrium 
carefully established. A is then suspended in a tube containing the 
liquid, at the temperature of the vapour of which the determination is 
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to be made. In this it is heated for some minutes, and then sealed. 
It is finally weighed, after washing with alcohol, drying, and cooling, 
using A as tare. The end of the capillary of A ‘is then cut off, and 
the liquid introduced into it. It is then heated as above, and soon 
becomes filled with the vapour of the liquid, some of which con- 
denses in the capillary ; to remove this a cylindrical piece of platinum 
foil attached to a copper wire, is heated and passed over the capillary. 
When all is vaporised the capillary is sealed, and the tube, when cold, 
is washed with alcohol, dried, and weighed. In this manner, the 
weights of the volumes of air and vapour filling A at a certain tem- 
perature are obtained, from which the vapour-density may be calcu- 
lated. Further, the temperature of observation may be calculated 
from the weight of air in A at that temperature. 

The tables (p. 869) contain the results of observations made with 
acetic and formic acids, containing varying amounts of water. These 
show thatin case of formic acid addition of water increases the boiling 
point, whilst with acetic acid the opposite takes place; also that water 
decreases the vapour-density of these acids. Fe. me 


Butyl and Isobutyl Hippurates. By G. Campaniand D. Bizzarrt 
(Gazzetta, 10, 257—260). 

Isobutyl hippurate, COPh.NH.CH,.COO(CH:.CHMe,), prepared by 
the action of isobutyl iodide on silver hippurate, crystallises in minute 
transparent, rhombic prisms (m. p. 45—46°), having an odour of aniseed, 
and a persistent bitter taste. It is insoluble in water, but soluble in 
alcohol, ether, benzene, and chloroform. 

Normal butyl hippurate, COPh.NH.CH,.COO(CHz2);.CH:;, prepared 
in the same way, crystallises with greater difficulty than its isomeride. 
It forms quadratic prisms (m. p. 40—41°), resembling the isobutyl 
compound in odour and taste, and also in its solubility. It is saponified 
by the action of potash. 

The author draws attention to the fact that, like many other 
ethereal salts of carboxylic acids, the melting point becomes lower as 
the alcoholic radicle becomes more complex. 


Melting point. 
Methyl hippuw@ate .......... 80°5° 
Ethyl — seeenenaen 60°5 
Isobutyl i (sR R ee 45°5 
Butyl i. . seunvewees 40°5 
Isoamyl i seedenenes 27°5 


C. E. G. 

Action of Potash on Ethyl Isochlorobutyrate. By A. Testa 
(Gazzetta, 10, 377—383).—Balbiano (this Journal, 36, 615) found that 
when ethyl isochlorobutyrate was decomposed with bary ta in dilute solu- 
tions, hydroxybutyric acid was formed as the principal product of the 
reaction, but at the same time a secondary reaction gave rise to di- 
butyllactic acid, and a small quantity of another acid which combined 
readily with bromine, perhaps methacrylic acid. The author’s experi- 
ments were made with the object of ascertaining the nature of the 
second acid. 

Ethyl isochlorobutyrate (4 parts) is allowed to drop slowly into a 
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boiling solution of potash (6 parts), in water (1 part). The product 
is then diluted with water, and after being boiled to expel the alcohol 
produced by the saponification, is treated with dilute sulphuric acid in 
slight excess, and agitated with ether. A dense white gelatinous pre- 
cipitate, consisting of dibutyllactic acid, and a polymeride of metha- 
crylic acid, is thus produced (see next abstract). This precipitate is 
filtered off, and the ethereal solution distilled to dryness, when a dense 
oily liquid is obtained, holding a little dibutyllactic acid in suspension ; 
this may be separated by diluting with ether and filtering. After 
removal of the ether, the acids are neutralised with zinc oxide, and 
the sparingly soluble zinc hydroxybutyrate separated by crystallisation. 
The more soluble zinc salt is decomposed by sulphuretted hydrogen, 
the liberated acids neutralised with silver oxide, and the silver salts 
separated by fractional crystallisation from their solutions in water 
and alcohol. In this way the silver salts of ethoryisobutyrie acid, 
CMe,(OEt).COOH, and methacrylic acid, CH, : CMe.COOH, can be 
isolated. The formation of these two acids may be represented by the 
following equations :— 


CH;.CMeCl.COOEt + 2KHO = CH,: CMe.COOK + KCl + EtHO 
+ H,O- 


CMe,Cl.COOEt + 2KHO = CMe,(OEt).COOK + KCl + H,0. 
C. E. G. 


Dibutyllactic Acid and a Polymeride of Methacrylic Acid. 
By L. Bauprano and A. Testa (Gazzetta, 10, 373—377).—When ethyl 
isochlorobutyrate is saponified by boiling with aqueous potash-solution, 
and the liquid is acidified with sulphuric acid, and agitated with ether, 
a gelatinous white precipitate is produced, which consists of dibutyl- 
lactic acid, and a polymeride of methacrylic acid. To separate these, 
the precipitate, after being well washed with ether, is treated with hot 
water; the polymeride of methacrylic acid dissolves readily, whilst the 
dibutyllactic acid remains behind; by reprecipitating the solution with 
ether and again dissolving in warm water, repeating the operation 
once or twice, the polymeride may be obtained in a comparatively pure 
state ; the dibutyllactic acid, however, obstinately retains traces of the 
polymeride. Both these substances closely resemble one another in 
physical characters, being amorphous, and when dry transparent and 
gelatinous, like isinglass. 

Dibutyllactic acid, COOH.CMe..0.CMe,.COOH, is not sensibly 
attacked by hot nitric acid, but is readily decomposed when fused 
with potash ; the reaction has not been examined by the author further 
than to note that much potassium carbonate is produced. 

The polymeride of methacrylic acid differs from that described by 
Engelhorn and Fittig, particularly in its reaction when fused with 
potash. The modification described by the author is readily decom- 
posed under these circumstances, whilst Engelhorn and Fittig’s is 
attacked with difficulty. C. E. G. 


Octylic Aceto-acetate and its Derivatives. By M. Gurazeir 
(Annalen, 204, 1—14). — Ethyloctylacetoacetate, CyH»O;, or 
CH,.CO. CH(C,Hy). COOEt, is prepared by acting on ethyl aceto- 
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sodacetate with octyl iodide. It is a colourless oil (b. p. 280—282°, 
uncorr.), which refracts light strongly, and has a sp. gr. of 0°9304 
(at 18°5°, compared with water at 17°5°). On saponification it yields 
octylacetone (normal methyl nonylketone), and octylacetic acid 
(capreic acid). 

Ethylic dioctylacetoacetate, C2HO;, obtained by acting on ethyl 
acetosodacetate with octyl iodide, is a light colourless oil (b. p. 340— 
342°, uncorr.). 

On saponification, it yields dioctylacetone and dioctylacetic acid, 
which is isomeric with stearic acid. Dioctylic or isostearic acid, 
C,.H;,0,, differs from stearic acid in its melting point, 38°5°; that of 
stearic acid, according to Heintz (Annalen, 84, 299), being 69°1— 
692°. When slowly crystallised from alcohol, it consists of fine, 
colourless, transparent plates. The sodium salt can be obtained as a 
white powder, which, when moistened, swells up to a gelatinous mass, 
easily soluble in water. The barium salt, (C,sH;;0.).Ba, crystallises 
from alcohol in snow-white, matted needles, which in presence of 
moisture form a viscous mass. The silver salf, C,.H;;0.Ag, is inso- 
luble in water,and becomes blackened on exposure to light. The ethyl 
salt, C\;Hs;.COOEt, prepared by saturating an alcoholic solution of the 
acid with hydrochloric acid gas, and adding water, is a colourless oil, 
which could not be crystallised by cooling to 0°. G. T. A. 


Two New Syntheses of Methyl-ethyl-hydroxyacetic Acid. 
By E. Bockine (Annalen, 204, 14—26).—(1.) From methyl-ethyl- 
ketone, by heating it with an aqueous solution of hydrocyanic acid 
and hydrochloric acid, and extracting with ether, or better, by adding 
a little more than the calculated quantity of potassium cyanide, then 
a molecule of fuming hydrochloric acid, drop by drop, and finally, 
after addition of the same quantity of hydrochloric acid, heating on 
the water-bath. 

Another method is to heat the ketone for a day with anhydrous 
hydrocyanic acid in a closed tube, at 70—80°. 

Methyl-ethyl-hydroxyacetic acid, C;HiO3, or CEtMe(OH).COOH, 
is very soluble, has a sour taste and reaction, and sublimes at 90° in 
fine, colourless, stellate groups of needles, which, when thrown into 
water, rotate rapidly during solution. The acid agrees in the above 
properties with the ethomethoxalic acid of Frankland and Duppa 
(Annalen, 135, 36), but differs in melting point—63°, instead of 66°. 
The silver salt, C;H,O,Ag, agrees in properties with the corresponding 
compound of Frankland and Duppa. The barium salt, (CsH,O;).Ba, 
consists of colourless, soluble, silky masses. The zinc salt forms a 
bulky, white, crystalline precipitate. Methyl-ethyl-hydroxyacetic acid, 
when heated with fuming hydriodic acid, is decomposed with difficulty, 
yielding methylethylacetic acid. 

(2.) From methylethylacetic acid, by converting it into «-bromo- 
methylethylacetic acid, and heating the ethyl salt of the latter with 
sodium carbonate. G. T. A. 


Suberic Acid produced by Oxidation. By F. Ganrrer and 
C. Heit (Ber., 13, 1165—1170).—This acid was prepared by oxidising 
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palm oil with nitric acid ; the product, after being repeatedly melted, 
was extracted with ether, as long as the portions sparingly soluble in 
ether, after crystallising from water, exhibited the melting point, 135°. 
This portion was then dissolved in ammonia, and fractionated by pre- 
cipitating with calcium chloride. The second fraction yielded an acid 
(m. p. 189°), which, after crystallisation from strong nitric acid, and 
then from water, exhibited the melting point, 140°, viz., that of pure 
suberic acid. From solutions containing sodium chloride, it crystallises 
in feathery crystals, resembling those of ammonium chloride. It 
distils about 300°, without decomposition, and is not volatilised by 
steam. 100 pts. of water dissolve 0°142 of the acid at 15°5°. The fol- 
lowing salts have been prepared (see table, pp. 873 and 874). 

Ethyl] suberate is obtained by digesting 15 grams of suberic acid 
and 25 grams of alcohol, with 25 grams of concentrated sulphuric acid ; 
it boils at 280—282°, is decomposed by boiling with soda, but only 
partially by aqueous ammonia. yr. F. B. 


Trioxymaleic Acid. By S. Tanarar (Ber., 13, 1382—1388).— 
Trioxymaleic acid is prepared by oxidising a cold dilute solution of 
potassium maleate with a dilute solution of potassium permanganate. 
When the operation is finished, the mangariese oxide is removed by 
filtration, and the filtrate is acidified with acetic acid and concentrated 
by evaporation. The solution is then boiled with calcium acetate and 
filtered. As the filtrate cools, rhombic prisms of calcium trioxymaleate 
are deposited, but several days are required for the complete separa- 
tien of these crystals. A further yield of this salt may frequently be 
obtained by treating the residue, consisting chiefly of calcium oxalate, 
with boiling water. In order to prepare the free acid, calcium trioxy- 
maleate is converted into the potassium salt by boiling with a solution 
of potash; and the lead salt obtained from the potassium salt by 
double decomposition is subjected to the action of sulphuretted hydro- 

en. Triowymaleic acid is a thick colourless liquid which is converted 
at 110° into a brittle amorphous mass resembling glass in appearance. 
The dried acid dissolves freely in water and sparingly in alcohol. It 
melts at 110° and begins to decompose at 180°. This acid forms two 
uncrystallisable potassium salts, which are very soluble in water. Cad- 
mium and barium trioxymaleates crystallise in rhombic prisms, freely 
soluble in hot water. The zinc salt, C,H.ZnO, + 2H.O, forms trans- 
parent, lustrous, rhombic prisms, which are sparingly soluble. Silver 
trioxymaleate is amorphous. Diethyl triorymaleate, C,H,Et,0,, is a 
colourless liquid of the consistency of honey. It is soluble in alco- 
hol, ether, and water. The diacetic derivative of this ethereal salt, 
C,Et,Ac,0;, is a thick liquid which solidifies to a crystalline mass 
composed of silky needles (m. p. 48°) when kept for several weeks. 

The presence of two hydroxyl groups in this acid is evidence in 
favour of Fittig’s views of the constitution of fumaric and maleic acids. 


COOH.C(0H),.CO.COOH. COOH.CH,.C.COOH. 
Trioxymaleic acid. Maleic acid. 
COOH.CH : CH.COOH. 


Fumaric acid. 


W. C. W. 
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Preparation of the Ethereal Salts of Tartaric and Racemic 
Acids. By R. Ancsniitz and A. Piorert (Ber.,13,1175—1178 and 1538). 
The chief difficulty in obtaining these ethers by the ordinary methed is 
due to the fact that water decomposes them. The authors recommend 
treating the solution of the acid in alcohol with hydrochloric acid 
gas in the cold. The saturated solution is allowed to stand and then 
treated with a stream of dry air, and the alcohol and aqueous hydro- 
chloric acid are removed by heating the solution under reduced 
pressure on the water-bath. The product so obtained is again treated 
in a manner similar to the free acid, and then after drying in the man- 
ner described is distilled under reduced pressure. By this method the 
following ethers have been prepared :— 

Dimethyl dextrotartrate, C,H.(OH).(COOMe)., is a viscous, odour- 
less, strongly-refractive liquid; has a sweet taste. After some time 
it suddenly assumes the solid state, forming a crystalline mass melting 
at 48°. The solid ether is easily soluble in alcohol, chloroform, and 
benzene, from which it. may be obtained in well-formed crystals. Its 
sp. gr. at 15° is 1:3403, it boils at 163° under 23 mm. pressure, and at 
280° under atmospheric pressure. 

Diethyl dextrotartrate, CzH,(OH).(COOEt)., is a colourless, viscous 
liquid. Its sp. gr. is 1:2097 at 14°, it boils at 162° under 19 mm. 
pressure, and at 280° under ordinary pressure. 

Dipropyl dextrotartrate, C,H,(OH).(COOPr)., is a colourless liquid, 
more mobile than the ethyl salt. Its sp. gr. is 1:1392 at 17°, it boils 
at 181° under 23 mm. pressure, and at 303° under ordinary pressure. 

A column 220 mm. long, with a Wild’s polaristrobometer, gave the 
following results, the temperature being about 18° :— 


Angle of ‘ 

pe Me [a]p. M. Difference. 
Dimethyl ether ........] + 5°40 + 1°83 + 3°26 } 12-13 
Diethyl ,,  ........| +19°88 + 7°47 +1539 |} Oo. 
Dipropyl ,,  ....+++- + 30°30 +12°09 + 28°29 12°90 


The difference between the molecular rotatory po wer of the dimethyl 
and diethyl ethers is seen to be the same as that between the diethyl and 
dipropyl ethers. 

Dimethyl-racemate forms a white crystalline mass, crystallising from 
alcohol in monoclinic crystals resembling augite; it melts at 85° and 
boils at 282° under ordinary pressure. Its alcoholic solution is opti- 
cally inactive. 

Diacetoxyl-dextrotartaric anhydride, C,H.(OAc).C,03, melts at 125 
—129° (Perkin, 126°). Its benzene solution rotates strongly to the 
right. The aqueous or alcoholic solution of its syrupy acid hydrate is 
leevogyrate, as are also the barium and sodium salts. 

Dibenzoyl-dextrotartaric anhydride, C,H,(OBz).C.0;, forms small, 
white needles, easily soluble in alcohol, chloroform, and benzene. It 
melts at 174°. Alkalis and ammonia dissolve it, but it is insoluble in 
water. 


— a. ii. ae 
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Diacetyl-racemic anhydride, CzH,(OAc),C,0s, melts at 122—125°. 
It is optically inactive, as also is its aqueous solution. ee 


Citric Acid. By G. Anpreoni (Ber., 13, 1894—1395).—By treat- 
ing ethyl bromacetate with the product of the action of sodium on an 
ethereal solution of triethyl malate and distilling the mixture in a 
vacuum, a noncrystallisable syrupy liquid is obtained which the author 
believes to be ethylcitric acid. W. C. W. 


Propylneurine. By H. G. Mortey (Compt. rend., 91, 333—334). 
—By heating propylene chlorhydrin with trimethylamine at 100° in 
sealed tubes propyleneneurine chloride, C;H,(HO).NMe,Cl, is ob- 
tained. It forms colourless, transparent crystals, is very hygroscopic, 
and acquires a brown colour on exposure to light. Its platinochloride 
crystallises in plates, insoluble in alcohol and ether, but soluble in 
water. By treating the chloride with moist silver oxide, a syrupy 
basic liquid is obtained, most probably the free base. 

By heating propylene chlorhydrin with dimethylamine at 100° 
for some time a neutral liquid is obtained which yields a crystalline 
platinochloride of the formula (C;H;,OH.NMe),.2HC1.PtCk. 

L. T. O'S. 


Synthesis of Thiohydantoin. By R. Anpreascu (Ber., 13, 1421— 
1423).—Thiohydantoin thioglycollate is formed when an aqueous solu- 
tion of cyanamide and thioglycolic acid is evaporated to dryness., 


C.H,SO, oa CN.NH, = C;H,N.SO + H,0. 
Thioglycollic acid. Thiohydantoin. 


The residue is dissolved in water and the thiohydantoin precipitated 
by ammonia. ; W. C. W. 


Carbamideacetosulphonic Acid, a New Derivative of Thio- 
hydantoin. By R. Anpreascu (Ber., 13, 1423—1427).— Potassium 
carbamideacetosulphonate, NH .CO.NH.CO.CH,.SO;K, is formed by 
adding potassium chlorate in small quantities to 5 grams of thiohy- 
dantoin and 50 c.c. of hydrochloric acid (sp. gr. 1:08). The mixture 
is gently warmed to start the reaction, but if the evolution of chlorine 
takes place too rapidly, the temperature must be lowered ; 4°2 grams 
of potassium chlorate are required for 5 grams ot thiohydantoin. 
When the reaction is complete, the potassium salt slowly separates as 
a crystalline meal, which is freed as much as possible from the mother- 
liquor, washed with alcohol, and crystallised from warm water. It 
forms monoclinic plates, which require for solution 58°6 parts of water 
at 22° and 43 at 100°. 

Potassium carbamideacetosulphonate is decomposed by nitrous acid 
with the formation of acid potassium acetosulphonate and carbonic 


anhydride, C;H;KN.SO; + N,.O; — C.H,KSO; + Co, —- H.0O. 


Synthesis of Meta-isopropyltoluene. By A. Ziecier and W. 
Ketse (Ber., 13, 1399—1402).—The meta-isopropyltoluene, which is 
formed by treating a mixture of 500 grams of toluene and 100 grams 
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of isopropyl iodide with 40 grams of aluminium chloride, is identical 
with the cymene obtained from resin oil (Ber., 13, 1157). 
W. C. W. 


A New Cymene from Light Resin Oil. By W. Kexse (Ber., 
13, 1157—1160)}.—Light resin oil when treated with soda is separated 
into two portions, one containing the salts of acids belong to the fatty 
series, and the other consisting of several hydrocarbons. On distilla- 
tion, the latter gave a fraction boiling at 170—17s°, and consisting of 
the new cymene. When itis heated with strong sulphuric acid, two 
sulphonic acids are produced, which may be separated by taking ad- 
vantage of the difference in solubility of their barium salts in alcohol. 

Barium 2-cymene-sulphonate, (CyHi3SO;)2.Ba + H.0, crystallising 
in shining leaflets, is the less soluble salt; by treatment with phos- 
phorus pentachloride and ammonia, it yields a sulphamide crystallising 
from water in leaflets (m. p. 73°). 

Barium 6-cymene-sulphonate is obtained from the filtrate from 
the above as an ill-defined crystalline mass. It separates as a crys- 
talline powder from absolute alcohol in which it is easily soluble. 
8-Cymene-sulphamide crystallises from water in large, flexible, glis- 
tening leaflets, resembling naphthalene. 

The cymene obtained from barium @-cymene-sulphonate by heating 
it at 200° with hydrochloric acid, is a colourless, strongly refractive 
liquid, having an odour like cymene, and boiling at 173—175°. On 
oxidation it yields isophthalic acid, and since its 6-sulphonic acid 
differs from that of metacymene, the author regards it as meta-isopro- 
pyltoluene. . 5. 


Action of Bromine on Toluene and its Derivatives. By C. 
L. Jackson and A. W. Fietp (Ber., 13, 1215—1216).—The authors 
have determined the amount of benzyl compounds formed by the action 
of bromine on toluene, parachlorotoluene, parabromo- and orthobromo- 
toluene, at temperatures varying from 80° to a little above the boiling 
point of these compounds. These experiments show that at higher 
temperatures benzyl compounds are formed, and at lower substituted 
toluenes, as pointed out by Beilstein. The benzyl compounds form 
the chief product at temperatures near the boiling point of toluene; 
above this there is a slight increase for every increment of tempera- 
ture, but the greatest increase takes place between 100° and 111°. 
Toluene takes up bromine more easily than its substituted derivatives ; 
in the case of the monobromotoluenes the para-compound when treated 
with bromine forms benzyl derivatives more. quickly than the meta, 
and this latter more quickly than the ortho. Finally, the authors 
find that the presence of iodine in toluene does not prevent the forma- 
tion of benzyl bromide at high temperatures. ee 


Parachlorobenzyl Compounds. ByC. L. Jackson and J. Warre 
(Ber., 13, 1217—1218).—In a former communication one of the 
authors has shown the necessity of a revision of these compounds 
which have been studied by the following :—Béhler (Annalen, 154, 
56), Vogt and Henninger (cbid., 165, 372), Pauly (ibid., 167,187), 
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Beilstein (ibid., 116, 336), Neuhof (ibid., 147, 339), and Naquet (<bid., 
Suppl., 2, 249). 

Parachlorobenzyl bromide (m. p. 48°5°), treated with sodium sul- 
phite, yields a sulphonic acid crystallising in quadrangular leaflets 
(m. p. about 108°), which are very unstable, and its chloride melts at 
85°5°. Sodium and potassium parachlorobenzylsulphonate crystallise 
without water, the barium salt with 2H,O, the calcium salt with 7 and 
2H.0, the copper salt with 2H,O, the lead salt with 1 mol. H,O, 
and the basic lead salt contains PbO,H,2H,0O. 

Parachlorobenzyl sulphide, (CsHsCl.CH:).8, melts at 42°, the di- 
sulphide, (CsH,Cl.CH,).S», at 59°; the mercaptan, C,H,Cl1.CH..SH, at 
19°(?); the sulphone, (C,H,Cl. CH,),S0,, at 165°; and the disulphide 
dioxide, (C,H.Cl. CH.)S, O., at about 120°. The parachlorobenzyl 
ether, C.H,Cl. CH,.OEt, is an oil. P. FP. BB. 


Orthobromobenzyl Compounds. By C. L. Jackson and J. F. 
Wuite (Ber, 13, 1218—1219).— Orthobromobenzyl bromide, 
C.H,Br.CH,Br, obtained by the action of bromine on boiling bromo- 
toluene, is purified by distilling in hydrobromic acid vapour; it 
crystallises in broad tablets (m. p. 30°). From this the following 
derivatives have been obtained :— 

The alcohol, CsHsBr.CH,.OH, in white flat needles (m. p. 80°). 

The cyanide, a dark coloured oil, which yields, when saponified, 
orthobromophenylacetic acid, Cs,H,Br.CH,.COOH. It crystallises in 
shining scales, or flat needles (m. p. 102°5—103°).* Its calcium salt 
crystallises in radiating anhydrous needles; the barium salt is un- 
crystallisable. 

The thiocyanate, CH;Br.CH,SCN, is an oil. 

The primary amine, C.H,Br.CH,.NH,, is an oil; its carbonate melts 
at 95°, and its chloride at 208°. 

The secondary amine, (C.H,Br.CH,),NH, melts at 36°, and its chlo- 
ride at 166°. 

The tertiary base, (CsH,Br.CH,);N, melts at 121°5°, and its salts are 
ill defined. P. P. B. 


* Tetrabromodibenzyleneparadimethylphenylamine. By G. 
Mazzara (Gazzetta, 10, 370—372).—Dibenzyleneparadimethylphenyl- 
amine, prepared according to Schiff’s method by the action of benz- 
aldehyde on paratoluidine, is dissolved in carbon bisulphide, and a 
bisulphide solution of bromine is gradually added, taking care to 
keep the mixture cold. The canary-yellow precipitate which is pro- 
duced is washed first with bisulphide and then with ether. The 
tetrabromo-derivative, (CHPh).(NC,H.Br.Me),, thus obtained de- 
composes rapidly in contact with the air, and when heated it melts 
at 160—165° with decomposition. It is very soluble in alcohol, and 
the solution when boiled undergoes decomposition. On cooling, long 
silky needles of a dibromotoluidine (m. p. 73°) are deposited, whilst 
the solution coutains benzaldehyde. C. E. G. 


* The Abstractor-has shown that this acid is obtained by brominating phenyl- 
acetic acid, and found its melting point to be 103—104° (this Journal, Trans., 
1880, 95). 
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Action of Benzotrichloride on Primary Amines. By J. H. 
Srepsins (Chem. News, 24, 7).—By allowing benzotrichloride and 
paratoluidine to react on one another in equal molecular proportions, 
a violent action takes place, hydrochloric acid being evolved, and a 
white granular mass obtained soluble in alcohol, crystallising from 
the solution in needles (m. p. 115°) on slow cooling, and in rhombic 
prisms on rapid cooling. The crystals sublime at a temperature a 
little above their melting point; they are sparingly soluble in water 
and hydrochloric acid, but soluble in acetic acid. Sulphuric acid 
dissolves it with evolution of hydrochloric acid ; by adding water to 
the solution, a precipitate is formed. By oxidation, a substance is 
obtained crystallising from alcohol in yellow needles. The author is 


continuing the research to ascertain the constitution of the body. 
L. T. O'S. 


Substituted Azobenzenes. By A. Catm and K. Heumann (Ber., 
13, 1180—1185).—Paradichlorhydrazobenzene (m. p. 122°), prepared 
by the action of zinc-dust and aqueous soda on parachloronitrobenzene, 
when heated with moderately concentrated hydrochloric acid, yields 
paradichlorazobenzene, m. p. 183° (Ber., 8, 912), and parachloraniline, 
thus :— 


C.H,CLNH _ C,H,CIN 
2 Wee || + 2C.H,CLNE,. 
°C,H,CLNH  0,H,CIN 


Paradibromohydrazobenzene (m. p. 130°) is decomposed in a similar 
manner, forming paradibromazobenzene (m. p. 205°), and parabrom- 
aniline (m. p. 63°). 

Paradichlorazobenzene-monosulphonic acid, C,:,H,Cl.(SO;H)N2, is ob- 
tained by heating paradichlorazobenzene with fuming sulphuric acid 
at 140—150°. It crystallises from hot water in fine reddish-yellow 
needles, which are soluble in cold water, but more easily in hot water 
and alcohol. Its sodium salt crystallises in shining golden leaflets. 
By reason of the insolubility of its salts, it decomposes chlorides and 
nitrates, but is precipitated from the solutions of its salts by hydro- 
chloric and sulphuric acids. 

Mononitrodichlorazobenzene, C;zH,Cl,(NO-.)Nz2, is obtained by treating 
nitroparachlorazoxybenzene, m. p. 154° (Ber., 5, 912), with alcoholic 
ammonium sulphide. It crystallises in pale yellow needles, is 
sparingly soluble in alcohol, and melts at 210°. The possibility of its 
being a hydrazo-derivative is excluded by its high melting point. 
Attempts to prepare it by nitrating dichlorazobenzene resulted in the 


formation of mononitroparadichlorazoxybenzene (m. p. 133—134°). 
y. Fm 


Colouring Matters produced by the Action of Diazo-com- 
pounds on Phenols. By J. H. Sressins (Chem. News, 42, 44).— 
Azobenzene-trinitro-ovybenzene, prepared by the action of diazobenzene 
nitrate on trinitrophenol, explodes violently on heating. 

Azobenzene-pyrogallol, prepared by the action of azobenzene nitrate 
on pyrogallol, crystallises in red-brown needles, sparingly soluble in 
alcohol. 

Parazo-sulphoxyl-benzene-phloroglucinol is obtained by acting on 
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diazosulphanilic acid with phloroglucinol. It forms a soda salt, readily 
soluble in water, and an acid barium salt which is sparingly soluble in 
water. 

Azobenzene-sulphocresol, obtained by the action of cresolsulphonic 
acid on diazobenzene nitrate, crystallises in red-brown needles, soluble 
in alcohol, and sparingly soluble in hot water. 

Dinitro-oxy-azobenzene-orthoxysulphoxybenzene, obtained from diazo- 
dinitrophenol and phenol-ortho-sulphacid, crystallises in yellow-brown 
needles, having a metallic lustre, and sparingly soluble in hot and cold 
water. 

Azonaphthalene-sulphoxyl-orthonitroxyl-benzene crystallises in red- 
brown microscopic needles, soluble in water; it is prepared by the 
action of diazonaphthionic acid on orthonitrophenol. 

Parazo-sulphorylbenzene-betaoxydisulphoxylnaphthalene, obtained by 
treating diazosulphanilic acid with naphthalenedisulphonic acid, crystal- 
lises in orange-coloured leaflets, with a beetle-green lustre ; it is solu- 
ble in water, and forms a lead salt, a yellow powder soluble in water. 

Azobenzene-disulphonaphthol is prepared by treating the sodium salt of 
8-naphtholdisulphonic acid with diazobenzene nitrate ; its soda salt is 
very soluble in water, and the barium salt only sparingly soluble. 

Parazotoluene-B-naphthol-disulphonic acid is prepared by acting on 
diazotoluene nitrate with 8-naphtholdisulphonic acid; it crystallises 
in red lamin, soluble in water, and dyes a scarlet colour. Its soda 
salt is very soluble in water; and its barium salt sparingly soluble. 
The ortho- and meta-compounds have been prepared; the former 
gives a more yellow, and the latter a redder shade than the para-com- 

ound. 
‘ Parazosulphoxyl-naphthalene-resorcinol, obtained by the action of 
diazonaphthionic acid on resorcinol, forms dark-brown needles, very 
soluble in water. 

Parazodibromo-sulphoxylbenzene-8-naphthalein, obtained by treating 
paradiazodibromo-benzene-sulphonic acid with @-naphthol, is soluble 
in water. L. T. O’S. 


Colouring Matters from Phenols. By R. Metpota (Chem. 
News, 42, 39).—When nitroso-dimethylaniline acts on phenols (not 
containing the methyl-group) the oxygen of the nitroso-group directly 
attacks the hydrogen of the aromatic nucleus, thus : 


NMe..C,H,.NO ~ C,H;.0H — NMe,.C,H,N : C,,H;.HO + H.0O. 


The compounds formed are crystalline violet colouring matters, form- 
ing readily oxidisable leuco-bases. O. N. Witt (this Journal, 35, 356) 
describes the action of nitroso-dimethylaniline on meta-toluene- 
diamine, in which the oxygen of the nitroso-group attacks the hydro- 
gen of the alcohol radical— 


NMe,.C,Hy.NO.(CH;) NC,;H;(NH,), = OMe,.C,H,N : CH.C,H;(NH,). 
+ H,0. 

L. T. O'S. 
Amarine. By A. Craus and K. Exss (Ber., 13, 1418—1421).— 


An ethereal solution containing amarine and methyl iodide in their 
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molecular proportions, deposits in the course of a few days crystals of 
amarine methiodide. 

* Amarine benzochloride can be obtained by a similar reaction. These 
bodies are soluble in hot alcohol; they are not attacked by ammonia, 
but are converted by alcoholic potash into methylamarine (m. p. 175°) 
and benzylamarine respectively. 

Methylamarine methiodide, formed by the action of methyl iodide on 
a boiling alcoholic solution of amarine, crystallises in brilliant pyra- 
mids (m. p. 246°), which are soluble in alcohol. This substance is not 
acted on by ammonia, but is decomposed by alcoholic potash, formin 
dimethylamarine, a base crystallising in monoclinic prisms (m. p. 146°). 
The salts of dimethylamarine are, with the exception of the acetate, 
sparingly soluble in water. The iodide obtained by the union of 
hydriodic acid with the base is not identical with methylamarine 
methiodide, since it is readily decomposed by ammonia. By boilin 
an alcoholic solution of dimethylamarine with benzyl chloride, the 
chlorides of two new bases are obtained. The chlorides can be 
separated by the difference of their solubility in water. The sparingly 
soluble chloride yields a crystalline base, which melts at 204°; the 
soluble chloride gives a base, which melts at 158°. 

Analogous results are obtained if ethyl bromide is substituted for 
benzyl chloride. 

Benzylamarine benzyl chloride is soluble in alcohol; it begins to melt 
at 40°, and is completely liquefied at 75°. It is not attacked by ammo- 
nia, but is converted by alcoholic potash into dibenzylamarine. This 
base is deposited from its alcoholic solution in white needles (m. p. 
146°). The hydrochloride of dibenzylamarine is quite distinct from 
benzylamarine benzyl chloride, since it is readily decomposed by am- 
monia. W. C. W. 


Paraethylmethylphenol. By G. Mazzara (Gazzetta, 10, 256— 
257).—Paraethyltoluene (b. p. 162°), prepared by the action of sodium 
on a mixture of ethyl iodide and pure parabromtoluene, was con- 
verted into the sulphonic acid by heating it on the water-bath for 
several hours with twice its weight of a mixture of ordinary and 
fuming sulphuric acid. The barium salt obtained from the crude acid 
was converted into the potassium salt, and then fused with twice its 

weight of potash. The phenol extracted from the product in the usual 
way byacidifying with hydrochloric acid and agitating with ether, boiled 
constantly at 215° after rectification. Pure paraethylmethylphenol, 
C,H;MeEt.OH, is a colourless oil which does not solidify in a freezing 
mixture of ice and salt ; is but sparingly soluble in water, and gives a 
blue colour with ferric chloride. C. E. G. 


Cumophenols. By P. Spica (Gazzetta, 10, 246—253).—This 
paper contains further researches on the phenols obtained from the 
two cumenesulphonic acids, produced by the action of sulphuric acid 
on cumene (this vol., 166). When the crystalline para-cumophenol 
is gently heated with monochloracetic acid,—soda-solution being added 
| from time to time,—and the product decomposed by hydrochloric acid, 
{ an acid is produced, which may be purified by crystallisation first from 
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alcohol, and then from water. It forms long silky needles (m. p. 81°), 
having the composition of cumophenolglycollic acid— 


C,H,(C,H;)0.CH,.COOH. 


The barium salt, (C1,H,,0;)2.Ba + 2H.O, crystallises with difficulty in 
long prisms. The lead salt, (C\,H,;0;).Pb + 2H.O, forms micaceous 
scales, only sparingly soluble in cold, but readily in hot water or 
boiling alcohol. The silver salt, Cy,H,;0;Ag, is obtained as a white 
flocculent precipitate, on adding silver nitrate to an aqueous solution 
of the acid which has been partially neutralised with ammonia; under 
the microscope, it is seen to consist of slender needles. 

The liquid orthocumophenol, which boils at 213—215°, and not at 
218° as previously stated, yields an oily acid when treated with mono- 
chloracetic acid in the manner above described. It was converted 
into a barium salt, and the barium salt analysed, but the results 
obtained did not correspond with those required by a cumophenol- 
glycollic acid. 

The reactions of the two acids with various reagents is given in a 
tabular form. C. KE. G. 


A New Cumophenol. By M. Fivert (Gazzetta, 10, 279—280).— 
This is a preliminary notice on a new cumophenol, prepared by the 
action of nitrous acid on the cumidine from amidocumic acid. It boils 
at about 214°, under a pressure of 753'3 mm., and solidifies to a crys- 
talline mass (m. p. 8—10°) at a low temperature. Its methyl ether 
boils at 198—199° under a pressure of 751 mm. This would seem to be 
the third of the possible cumophenols, the (1: 4), and (1 : 2) com. 
pounds having been previously described by Paternd and Spica and 
by Spica. 

The author also notices that when amidocumic acid is distilled with 
baryta, besides cumidine, a small quantity of a white crystalline sub- 
stance (m. p. 88—89°) is formed. It is insoluble in acids, and contains 
nitrogen. C. E. G. 


Derivatives of Natural and Synthetical Thymol. By E. 
Parernd and F. Canzoneri (Gazzetta, 10, 233—-239).—In a former 
paper (this vol., p. 246), the authors discussed the action of dilute 
nitric acid on the ethers of thymol and camphothymol (carvacrol), the 
former yielding methoxynitrotoluic acid and ethoxynitrotoluic acid ; 
whilst the synthetical camphothymol gave methoxy- and ethoxy-tere- 
phthalic acids. In order to elucidate this reaction more fully, the 
authors have studied the action of dilute nitric acid on the methyl 
ethers of the two nitrothymols. 

Action of Nitric Acid on the Methyl Ether of Nitrothymol.—The nitro- 
thymol was prepared by oxidising nitrosothymol with potassium ferri- 
cyanide, and after recrystallisation from dilute alcohol, it melted at 
138—139°. It was converted into the methyl ether by digestion 
with methyl iodide, and a solution of potash in methyl alcohol; the 
crude product obtained by precipitation with water was then boiled 
with dilute nitric acid (1 acid to 4 of water) for five days. The crys- 
talline precipitate after purification melted at 175°, and was shown to 
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be methoxynitrotoluic acid, C;H,Me(NO,)(OMe).COOH, by the 
results of the analyses of the acid and of its barium salt. This con- 
firms the authors’ opinion that in the action of dilute nitric acid on the 
ethers of thymol, a nitro-derivative is first produced which is then 
oxidised to the nitrotoluic acid. 

Action of Nitric Acid on the Methyl Ether of Nitrocarvacrol.—The nitro- 
derivative was prepared in a manner similar to that above described, 
but the yield was considerably smaller, much resinous matter being 
formed. The product obtained by boiling the nitrothymol with dilute 
nitric acid crystallised in small prismatic needles (m. p. 145—146°), 
easily soluble in alcohol, ether, benzene, and chloroform. On analysis 
it was found to be methoxypropylnitrobenzoic acid— 


C,H,(C;H,)(NO,)(OMe).COOH, 


which was confirmed by an analysis of the barium salt; the latter 
forms fine lustrous prisms of a pale yellow colour. 

The authors consider that the difference in behaviour of the two 
nitrothymol derivatives is due to the different relative positions of the 
NO, and C;H, groups. 

The methyl ether of thymol was submitted to the action of bromine, 
by passing air saturated with its vapour over the ether in the propor- 
tions of 2 Br to 1 mol. of the ether, and the product, after being 
washed with water and potash solution, was fractionally distilled, when 
the greater portion passed over between 262° and 265°. On analysis, 
however, it was found to contain somewhat more bromine than that 
required by the formula of the monobromo-derivative, so that it pro- 
bably consisted of the methyl ether of monobromothymol— 


C,;H.BrMe(C;H;).OMe, 


mixed with a small portion of the dibromo-derivative. When sub- 
mitted to the oxidising action of dilute nitric acid, it yielded a product 
which was separated by fractional crystallisation into various portions 
melting at different temperatures from 140° to 245°. The fraction 
melting at 193 — 194° had the composition of methoxydibromo- 
toluic acid, CsHBrMe(OMe).COOH;; it crystallises from benzene in 
transparent needles, and from dilute alcohol in silky scales. It is very 
soluble in ether or alcohol, but almost insoluble in water. The 
fractions more soluble in water seemed to contain methoxynitrotoluic 
acid. 

It is possible to explain the formation of these two acids on the 
supposition that in the monobromo-derivative the bromine has entered 
by substitution into the C,H; group. Under these circumstances, a 
portion of the compound might be converted into methoxynitrotoluic 
acid, whilst the bromine, liberated by the oxidation of the C;H,Br 
group, would enter into the reaction to give rise to the dibrominated 
derivative. C. E. G. 


Amidophenyl Mercaptans or Thiohydranilines. By A. W. 
Hormann (Ber., 13, 1223—1240).—This consists of a continuation of 
the investigation, some account of which has already appeared (this 
vol., 386—387). In a foot-note the author states that 1 part of 
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sulphur and 3 parts of phenylbenzamide give the best yield of ben- 
zenylamidophenyl mercaptan, and that by action of concentrated 
nitric and sulphuric acids this body is converted into a mononitro- 
derivative (m. p. 188°), which yields an amido-derivative on re- 
duction. 

Methenylamidophenyl mercaptan may be obtained by heating form- 


N 
anilide with sulphur, thus: C,H,.NH.CHO + S = OH SCH + 
8 


H,0. This represents but a small portion of the decomposition, some 
of the formanilide yielding aniline and carbonic oxide (this Journal [2], 
1, 72); further, sulphuretted hydrogen and thioanilide are formed. 

Ethenyl-, propionyl-, and pentenyl-amidophenyl mercaptans are ob- 
tained by the action of sulphur at high temperatures on the anilides 
of acetic, propionic, and valerianic acids. The yield of these bases 
is comparatively small, other reactions taking place. 

Benzenylamidophenyl mercaptan is also obtained in small quantities 
by heating phenylacetanilide with sulphur. Phenylacetanilide is ob- 
tained by boiling aniline with phenylacetic acid. It crystallises in 
shining flat needles (m. p. 117°). 

Oxalic acid Derivative of Amidophenyl Mercaptan, CyH,N.S..— 
When acetanilide is heated to boiling with sulphur for some time, 
sulphuretted hydrogen and carbonic anhydride are formed, and acetic 
acid, acetanilide, aniline, and the above ethenyl-base distil over. The 
evolution of sulphuretted hydrogen diminishes after some time, and a 
sublimate is formed in the retort. If the crystalline residue in the 
retort, after extraction with alcoho] to remove aniline, &c., be sub- 
limed in a current of air, the oxalic acid derivative of amidophenyl 
mercaptan is obtained in large yellow needles. It is insoluble in the 
ordinary solvents. It crystallises from hot toluene in microscopic 
prisms. It is very sparingly soluble in hot alcohol, and its alcoholic 
solutions have a bitter taste. It melts at about 300°, and may be dis- 
tilled without decomposition. That its constitution is 


N N 
Yo c4 
CHK Se OC Dod 


is shown by its being resolved into amidophenyl mercaptan and oxalic 
acid by heating with potash at 200°; and further, its decomposition 
into ethenylamidophenyl mercaptan and aniline sulphydrate by hy- 
driodic acid and phosphorus at 150°, thus— 


N N N 
(1) CHK DOCK YO + 3H, = CHK DC-CHS + 
NH..C,H,.SH. 


(2) NH,.C,H,.SH + H, = NH..C,H; + ES. 


That the above is the constitution of this compound is further 
shown by its production in the following cases :— 

(1.) When oxalic acid and amidophenyl mercaptan react in pre- 
sence of phosphorous trichloride. 
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(2.) By the action of amidophenyl mercaptan on crystalline ethyl] 
oxalate. 

(3.) By passing cyanogen into an alcoholic solution of amidopheny] 
mercaptan, thus— 


N 


N 
20H | Se + ON.CN = C,H, Dok out + INH). 


(4.) By the action of the methenyl base on its chloro-derivative, 
thus— 


N. N N N 
CHC SCH + CHK NOC = CHK YO—0C OH, + HCL 


(5.) By the action of zinc on the chlorometheny] base. 

Finally it is obtained by acting on the methenyl base with acetic 
chloride or benzoic chloride in sealed tubes at 150°. 

A partial explanation of its formation from acetanilide is obtained 
by supposing that a thioacetanilide, S(C,H,.NHAc), or C,sH,,N,0.8, 
is first formed, and this when decomposed by sulphur gives the fol- 
lowing products :— 


C,.H,,.N.0.£ + 48 => C,,H.N,.S, 4- C.H,0, > 3H.S. 


As a means of preparing orthamidophenyl mercaptan, the author 
recommends the preparation of this oxalic acid derivative from acet- 
anilide, and its decomposition with potash at 200°. 

Derivatives of Amidophenyl Mercaptan.—(1.) Succinyl derivative, 
C,sH,.N28,, is obtained by action of the mercaptan on succinamide ; 
the latter is dissolved with liberation of ammonia. It crystallises 
from alcohol in beautiful colourless needles (m. p. 137°). It forms a 
hydrochloride crystallising in lemon-yellow needles, which are decom- 
posed by water. The platinochloride forms sparingly soluble crystal- 
line scales. The aurochloride, C\.H,,N.S8,.HCl.AuCl;, crystallises in 
yellow needles. 

Potash resolves this succinyl derivative into amidophenyl mer- 
captan and succinic acid; phosphorus and hydriodic acid resolve it 
apparently into the tetrenyl base and aniline, thus— 


N N 
(CHC _)C)a(CH,)s + 4H, = CH _DC.CH:.CH.Me + 
NH.Ph + HS. 


(2.) The phthalyl derivative, (Om SO): : C.Hy, is obtained by 
s 


the action of phthalic anhydride or chloride on amidophenyl mer- 
captan. It crystallises from concentrated alcoholic solutions in thick 
prisms, and from dilute in fine needles. It is soluble in ether, but 
insoluble in water, and melts at 112°. It is a feeble base. Its hydro- 
chloride and platinochloride are both decomposed by water. 
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N 
(3.) Glycollyl derivative, CHK SC.CH,.OH, is obtained from 
s 
amidopheny! mercaptan and chloracetic acid. It crystallises from hot 
alcohol in long fine brittle needles (m. p. 176°). It is insoluble in 
water and hydrochloric acid, but dissolves in concentrated sulphuric 
acid, and is reprecipitated from this solution by water. The influence 
of the hydroxyl group is shown by its solubility in alkalis, from 
which solutions it is reprecipitated by acids. 


N 
(4.) Phenylacetic derivative, CHA SC.CH,Ph. Iis hydrochlo- 
Ss 


ride is obtained by acting on amidophenyl mercaptan with phenyl- 
acetic chloride. This salt crystallises from hydrochloric acid in light 
yellow, stellate, grouped needles. It is easily decomposed by water or 
alkalis, yielding the base as an oily liquid, insoluble in water, but 
soluble in alcohol and ether. The platinochloride, 


(C,,H,NS.HCl),PtCl, + 5H,0, 


crystallises in yellow needles. 


N 
(5.) The Cinnamyl derivative, CHK S¢.cH : CHPh, is obtained 
S 
by heating cinnamic acid with amidophenyl mercaptan. It crystallises 
from alcohol in thick strongly refractive prisms, melting at 115°. It is 
a feeble base; forms a hydrochloride and platinochloride. Similarly to 
the above derivative, it is resolved by potash into the mercaptan and 
cinnamic acid. 
Amidophenyl mercaptan reacts with aldehydes, yielding interesting 
results; e.g., with acetaldehyde the ethenyl base has been obtained, 
thus— 


N 
CH | Si + 2CH,.CHO = GH \CMe + C:H,0 + HO. 
S 


Benzaldehyde yields the benzenyl base, and salicaldehyde yields a 


salicyl derivative, CHC _ >0.C.H.-OH. This compound crystallises 
from alcohol in beautiful shining needles (m. p. 129°). It forms salts 
with acids, and is also soluble in alkalis, owing to the presence of the 
phenol group. Potash resolves it into the mercaptan and salicylic 
acid. This compound has been obtained by Schuhwirth by the action 
of sulphur on phenylsalicylamide. 

Amidophenyl mercaptan reacts with hydrocyanic acid, yielding 
methenylamidophenyl mercaptan, and similarly with acetonitril and 
benzonitril it yields the ethenyl and benzenyl base respectively, the 
reaction in the last two cases requiring a higher temperature than in 
the first. Pp. P. B 


3q 2 


888 ABSTRACTS OF CHEMICAL PAPERS. 


Chlorinated Quinones. By S. Levy and G. Scuutrz (Ber., 13, 
1427—1430).—Monochloroquinol forms a diacetic compound, 


C.H,Cl(OAc)., 


which crystallises in transparent prisms (m. p. 72°). The dibenzoic 
derivative, C,H;Cl(OBz)., crystallises in long needles (m. p. 130°), 
soluble in xylene, ether, benzene, chloroform, hot alcohol, and strong’ 
sulphuric acid. Heated with phthalic anhydride and strong sulphuric 
acid, monochloroquinol yields a chlorinated quinizarine, which dissolves 
in a solution of soda with a blue colour. An aqueous solution of _ 
monochloroquinol is converted by oxidation with chromic acid into 
monochloroquinone and a small quantity of a-dichloroquinone. The 
monochloroyuinone, after repeated recrystallisation from alcohol, forms 
thick rhombic prisms of a yellow colour, which melt at 57°. It dis- 
solves in concentrated hydrochloric acid, forming a mixture of a-di- 
and tri-chloroquinols. The former compound (m, p. 164°) yields on 
oxidation @-dichloroquinone (m. p. 154°), which is converted by strong 
hydrochloric acid into a mixture of trichloroquinol, C;HCl,(OH),., and 
tetrachloroquinol. 

When f-dichloroquinone (prepared by the action of nitric acid on 
trichlorophenol) is treated with strong hydrochloric acid, the same 
results are obtained. From neither a nor £-dichloroquinone can 
a chlorinated quinizarine be derived. The benzoic derivative of 
trichloroquinol crystallises in colourless needles (m. p. 174°), sparingly 
soluble in cold alcohol. 

Trichloroquinone is changed into tetrachloroquinol by boiling with 
strong hydrochloric acid. This substance forms a benzoic derivative 
(m. p. 230°), which is sparingly soluble in alcohol and freely soluble 
in benzene. 

Tetrachloroquinone, C,ClO., forms yellow plates belonging to the 
monoclinic system. The reduction of tetrachloroquinone by strong 
hydrochloric acid to tetrachloroquinol shows that intermediate pro- 
ducts of the composition C,Cl,(OC1)(OH) do not exist. 

The preceding experiments show that, starting from monochloro- 
quinol, it is possible to proceed step by step to the formation of tetra- 
chloroquinol. W. C. W. 


Thymolglycollic Acids. By P. Spica (Gazzetta, 10, 340—349).— 
In this paper two thymolglycollic acids are described, obtained from 
natural thymol and camphothymol (carvacrol) respectively. 

The derivative from natural thymol was prepared by fusing a mix- 
ture of 12 parts of thymol with 7°5 of monochloracetic acid, and then 
gradually adding the mixture to 50 of soda solution of sp. gr. 1:35. 
The product forms two layers, which mix on adding an equal volume 
of water: the unaltered thymol is removed by adding a slight excess 
of hydrochloric acid, neutralising with ammonium carbonate, and 
agitating several times with ether. The thymoglycollic acid is then 
precipitated by an acid, and purified by crystallisation from dilute 
alcohol. The yield is theoretical for the amount of thymol acted on. 
Pure thymoglycollic acid, C;H;Me(C;H,)O.CH,.COOH, forms fine 
prisms (m. p. 147—148°), sparingly soluble in water, but easily in 
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alcohol or ether. The barium salt, (C\.H,;0;).Ba.2H,0, crystallises 
with difficulty; it loses the 2H,O at 120—130°. The lead salt, 
(C,2H;03)2Pb, is obtained as a white amorphous precipitate on adding 
lead acetate to a solution of the acid previously neutralised with 
ammonia. The silver salt, C,.H,O,;Ag, forms microscopic prisms, 
almost insoluble in boiling water. Ethyl thymoglycollate, C,.2H,;0;Et, 
prepared by saturating an alcoholic solution of the acid with dry 
hydrochloric acid, is a limpid, almost colourless liquid (b. p. 290°), 
having an odour resembling that of ethyl oxalate. It does not solidify 
in a mixture of ice and salt, but when allowed to stand some days it 
deposits a colourless substance (m. p. 110°), possibly a polymeric 
modification of the ether. When treated with aqueous ammonia, the 
ethyl salt yields thymolglycollamide, a substance crystallising in prisms 
(m. p. 96—97°), sparingly soluble in cold water, but readily in hot. 

Camphothymol (carvacrol, b. p. 233—235°) when treated with 
monochloracetic acid and soda in the manner above described, yielded 
a mixture of three acids; one, melting at about 110°, formed but in 
very minute quantity, another, melting at 126—127°, and a third, 
carvacrolglycollic acid; this is the principal product of the reaction, 
the others owing their origin to impurities in the carvacrol employed, 
or to a secondary action. These acids were first separated by frac- 
tional crystallisation, and the carvacrolglycollic acid was finally puri- 
fied by converting it into the barium salt and repeatedly crystallising 
the latter. Pure carvacrolglycollic acid crystallises in colourless 
needles (m. p. 149°), very sparingly soluble in cold water, but readily 
in alcohol or ether. The bariwm salt, (C\.H,s0;).Ba + 4H,O, is more 
soluble in hot water than in cold. The lead salt, (C\,.H,;0;)2Pb is 
thrown down as a gummy precipitate, but crystallises from alcohol in 
tufts of microscopic needles. The silver salt, Cy.H,;O,;Ag, forms 
microscopic needles. Ethyl carvacrolglycollate is an oil (b. p. 289°), 
which solidifies at a low temperature. The amide, which closely re- 
sembles its isomeride, melts at 67—68°. 

The acid of melting point 126—127° forms crystalline nodules 
built up of microscopic needles. It is more soluble in water than the 
carvacrolglycollic acid, and is also distinguished from the latter inas- 
much as it gives an orange-yellow precipitate with ferric chloride, 
whilst carvacrolglycollic acid solution merely becomes turbid. The 
silver salt is amorphous, and the results of its analysis, as well as of 
that of the acid itself, corresponds with a thymolcarboxylic acid. 

The author draws attention to the fact that although the fusion 
points of the two isomeric glycollic acids, and also the boiling points 
of their ethereal salts, are very close, there is a difference of about 30° 
in the melting points of the amides. C. E. G. 


Constitution of 2-Toluenedisulphonic Acid. By P. Cuassen 
and H. Bere (Ber., 13, 1170—1171).—The constitution of ¢-toluene- 
disulphonic acid, which has been investigated by Blomstrand (Ber., 4, 
717) and Hakansson (Ber., 5, 1084), is shown to be orthoparatoluene- 
disulphonic acid, since it is formed both from para- and from ortho- 
toluenesulphonic acid by the action of fuming sulphuric -: — 
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Cymenesulphonic Acids. By P. Spica (Gazzetta, 10, 254— 
255).—This is mainly a claim of priority in respect of a paper by 
Claus (Ber., 13, 901).—The author has repeated his former experi- 
ments (Gaz. 9, 397) on the action of sulphuric acid on cymene, 
and finds that two sulphonic acids are really produced, the barium 
salts of which crystallise with 3H,O and 4H,0 respectively. The sul- 
phonic chlorides have also been prepared, as well as the amides. In 
conclusion, the author observes, “As is usual in Germany, Claus 
makes no mention of the researches on cymene published in Italy.” 


C. E. G. 


Nitro-derivatives of Diphenyl-mono- and Di-sulphonic 
Acids. By S. Ganrizt and A. K. Dampercis (Ber., 13, 1408—1412). 
—Copper nitrodiphenylsulphonate is prepared by pouring a solution 
of paranitrodiphenyl in warm strong sulphuric acid into cold water, 
and adding copper sulphate to the mixture. The copper salt is 
deposited in small rhombohedral crystals, which have the composition 
[Ci2Hs(NO2)SOs Cu + 4H.0. 

Sodium nitrodiphenylsulphonate, CizHs(NO.).SO;Na, is obtained in an- 
hydrous lustrous plates by boiling the copper salt with soda. The bariwm 
salt forms glistening white needles, containing 4 molecules of water. 

Nitrodiphenylsulphonic chloride, CywHs(NO,).SO.Cl, is deposited 
from a glacial acetic acid solution in needles (m. p. 178°). It can be 
prepared by the action of phosphorus pentachloride on the sodium 
salt, or more readily by dissolving diphenylmonosulphonic chloride in 
fuming nitric acid. The formation of the chloride by these two 
methods indicates that the sulphonic acid is a dipara-derivative, viz., 
paranitrodiphenylparasulphonic acid. 

Nitrodiphenylsulphamide, prepared by digesting the chloride with 
alcoholic ammonia, melts at 228°. 

Paramidodiphenyl-parasulphhydrate hydrochloride, 


SH.C,Hy.C,Hy.NH2.HCl, 


is formed when hydrochloric acid is added to the solution in soda of 
the yellow precipitate produced by the addition of water to the pro- 
duct of the action of tin and hydrochloric acid on the nitrosulphonic 
chloride. It crystallises in lustrous plates, which are decomposed by 
water, forming an amorphous mass. On the addition of potassium 
monochloracetate to a solution of the hydrochloride in an alkali, 
potassium amidodiphenylthiacetate is precipitated. The free acid 
forms granular or tabular crystals, which dissolve sparingly in water, 
and melt above 200°. 

Nitro-derivatives of diphenyldisulphonic chloride are obtained by 
adding 10 parts of strong sulphuric acid to a solution of 1 part of the 
sulphonic chloride in 10 parts of fuming nitric acid. If the tempe- 
rature is not allowed to reach 60°, the only mononitro-derivative 
(m. p. 130°) is formed ; if the mixture is heated at 90—95°, the dinitro- 
product (m. p. 166°) is obtained. The solution is poured into water, 
and the precipitate dried and recrystallised from glacial acetic acid. 

The crystalline double salt, which is formed by the reduction of the 
mononitro-derivative with tin and hydrochloric acid, is decomposed 
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by boiling water with the production of amido-diphenyl disulphhydrate, 
Hs. C.Hy.C,H;.(NH.).SH (m. p. 153°). W. C. W. 


Phenanthrene Derivatives. By R. Anscniitz and I. v. SrEMENSKI 
(Ber., 13, 1179—1180).—When bromophenanthrene is heated on the 
water-bath with strong sulphuric acid, a bromosulphonic acid is ob- 
tained, which is soluble in water. On adding potash, potassiwm 
bromophenanthrenemonosulphonate, C\yHsBr.SO;K, separates as a white 
precipitate; it crystallises from hot water in small white needles. 
Fusion with potash yields no hydroxyl compound. 

Silver bromophenanthrenemonosulphonate, C,,H.Br.SO;Ag, is obtained 
by adding silver nitrate to a hot aqueous solution of the potassium 
compound. On cooling, it separates out in greyish-white shining 
needles. These derivatives are decomposed by strong nitric acid with 
great difficulty. 

Barium bromophenanthrenemonosulphonate, (C\yHsBr.SO;).Ba, forms 
a white amorphous precipitate, insoluble in water. The free acid is 
obtained with difficulty in a pure state; other isomerides are simul- 
taneously formed. 

From the diazo-compound of sulphanilic acid and phenanthrol (Rehs, 
this Journal, 34, 76), a red colouring matter belonging to the tropseoline 

C;H;(OH)CO 
class has been obtained. Further phenanthreneqninone, | = 
C,H,——-CO 
obtained from phenanthrol, has marked colouring properties. It is 
soluble in a hot solution of sodium hydrogen sulphite, from which 
acids precipitate it as a red amorphous powder. Alkalis dissolve it, 
forming carmine-red solutions; heated above 200°, it decomposes par- 
tially, but may be sublimed, and is obtained in the form of red needles 
resembling alizarin. ee 


Bromonitro-., Nitro-,and Amido-camphor. By R. Scurrr (Ber., 
13, 1402—1406; also Gazzetta, 10, 317 and 362).—Bromonitro-camphor, 
C,HyBrN Os, is formed together with camphoric acid by heating 
bromo-camphor with nitric acid for several hours. It is a white crys- 
talline body (m. p. 105°), almost insoluble in coldalcohol. If the pre- 
ceding compound is dissolved in alcoholic potash, the alcohol removed 
by evaporation, and dilute sulphuric acid added to the aqueous solu- 
tion of the residue, nitro-camphor;. CHiy(OH.)NO2, separates as an 
oily liquid, which slowly solidifies. The crude product can be purified 
by solution in ammonia and reprecipitation by acids. The pure sub- 
stance melts at 83°; its aqueous solution: is coloured red by ferric 
chloride, and forms a crystalline nitroso-derivative with potassium 
nitrite. Nitro-camphor is converted into camphorie acid by nitric 
acid, and into camphoric anhydride by nitrosulphuric acid. Heated 
in a current of steam, in the absence of air, it is decomposed, yielding 
camphoric acid, camphoric anhydride, and ammonia. Nitro-camphor 
can also be prepared by the action of zinc and dilute sulphuric acid 
on an ethereal solution of bromonitro-camphor. 

When a solution of nitro-camphor in potash is treated with sodium 


amalgam, amido-camphor, CjHi(OH).NH:, is formed This powerful 


892 ABSTRACTS OF CHEMICAL PAPERS. 


base distils without decomposition at 246°4°, and solidifies on cooling 
to a wax-like mass. It forms a hydrochloride, crystallising in needles, 
and a crystalline platinochloride (CjHi,NO.HCl).PtCl, which is 
soluble in hot alcohol. The aqueous solution reduces metallic salts, 
and resembles hydroxylamine in many of its reactions. 

A crystalline oxycamphor (m. p. 155°) is formed when the aqueous 
solution is treated with nitrous acid. It is volatile in a current of 
steam, and is soluble in alkalis. 

Amido-camphor hydrochloride is decomposed by distillation in a 
current of steam into dicamphorilimide, CoH3,NO2, which is found in 
the distillate, and camphimide, which is contained in the residue. The 
former of these compounds crystallises in yellow needles (m. p. 160°), 
which are insoluble in acids: on adding potash to the residue 
camphimide is obtained as an oily liquid, which rapidly solidifies. 


This base appears to have the constitution CoH | NH. 
C 


W. C. W. 

Constitution of Bromo-camphor. By R. Scuirr (Ber., 13, 
1406—1407; also Gazzetta, 10, 332).—The conversion of bromo- 
- camphor into camphor and of nitrobromo-camphor into nitro-camphor 
by the action of nascent hydrogen or of alcoholic potash, seems to 
indicate that bromo-camphor contains the group = C.OBr. 

The formation of sodium camphor, when a solution of bromo- 
camphor in toluene is treated with metallic sodium, is also evidence 
in favour of this view. 

Sodium camphor is converted into ordinary camphor by the action 
of water. W. C. W. 


Action of Zine Chloride on Bromo-camphor. By R. Scuirr 
(Ber., 13, 1407—1408; also Gazzetta, 10, 317).—By heating a mixture 
of zinc chloride and bromo-camphor at 150—160° until the evolution 
of hydrobromic acid ceases and then distilling the residue, heehydro- 
parazylene, CsH\,, and liquid thymol, C;).H,,O, are obtained. 

Hexhydroxylene boils at 137:6° (corr.), and has the sp. gr. 0°7956 
at 4°. The trinitroparaxylene derived from it melts at 127°. 

The thymol (sp. gr. 1:0101 at 4°, b. p. 232°) appears to be identical 
with the thymol Kekulé (Ber., 6, 934) obtained by the action of 
iodine on camphor. WwW. C. W. 


Camphocarbonic Acid. By J. Kacutur and F. V. Sprrzer (Ber., 
13, 1412-—1413).—Camphocarbozylic acid, Ci,Hi.Os, is deposited on re- 
crystallisation from warm water in colourless needles, which melt at 
124°, but begin to decompose below 100°. By treating the ethereal 
solution of the acid with metallic sodium, a non-hygroscopic sodium 
compound, CH;,NaQ,, is produced, from which the corresponding 
barium salt, C2,H3,>BaO,, can be prepared. 

By the action of phosphorus pentachloride on camphocarboxylic acid, 
a chloride crystallising in prisms (m. p. 44°) is obtained. A crys- 
talline compound is also formed by treating a solution of the acid in 
chloroform with phosphoric anhydride. W. C. W. 
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Preparation of Camphoric Acid and Camphorie Anhydride. 
By P. Maissen (Gazzetta, 10, 280—281).—Instead of acting directly 
on camphor with nitric acid, the mixture of camphor and borneol ob- 
tained as a residue in preparing borneol by Baubigny’s method may 
be employed. Camphor is dissolved in any convenient hydrocarbon 
boiling above 100°, and sodium is introduced into the hot solution in 
small pieces at a time, until it no longer dissolves. When cold, the 
pasty mass is agitated with water, and the oily layer separated and dis- 
tilled. The residue in the retort may be used for the preparation of 
camphoric acid. For this purpose, 300 grams are boiled with 800 of 
nitric acid and 200 of water for three days. The crude acid which 
separates in the crystalline state may be purified by dissolving it in 
potash, filtering, and precipitating with an acid. The yield is about 
80 per cent., whilst camphor never gives more than 50 per cent. of its 
weight. 

To prepare camphoric anhydride, the camphoric acid is boiled with 
acetic anhydride and dry sodium acetate in molecular proportions. 
When cold, the product is extracted with cold water, and the residue 
crystallised from boiling alcohol. In this way, almost the whole of 
the camphoric acid is obtained as pure anhydride (m. p. 217°). 

C. E. G. 

Products of the Distillation of Colophony. By A. Renarp 
(Compt. rend., 91, 419—421).—By subjecting colophony to several 
fractional distillations, and removing acids from the distillates by 
washing them with alkalis, a hydrocarbon (b. p. 103—106”) is ob- 
tained, for which the author suggests the name heptene. It is purified 
by washing with caustic soda, drying first over calcium chloride, and 
then over sodium, and finally distilling over sodium in a current of 
carbonic anhydride. Its analysis and vapour-density correspond with 
the formula C;H,.. It is a mobile colourless liquid, soluble in alcohol 
and ether, sp. gr. = 0°8031 at 20°; it has a peculiar odour, and is 
without action on polarised light. It absorbs oxygen from the air, 
evolving carbonic anhydride. 

When treated with chlorine, it forms a resinous mass, with evolution 
of hydrochloric acid. Bromine acts on the hydrocarbon with great 
violence. If, however, it is dropped slowly into the cooled hydrocarbon, 
and the mixture containing excess of bromine be allowed to stand in the 
shade for two or three days, a thick liquid is obtained, which, after 
washing with alkalis, yields a yellow oil. By extracting the oil with 
ether and allowing the ethereal solution to stand, crystals of a hexa- 
bromo-compound, C;H,Brs, separate out (m. p. 134°); it decomposes 
at 150°. 

By allowing the above mixture of hydrocarbon and bromine to stand 
for 8—10 days in the sunlight, an isomeride of the above compound 
is obtained ; a thick, oily brown liquid, decomposing at 150°. 

A dibromide, C;H,.Br., is obtained by dropping a solution of the 
hydrocarbon in ether into a cooled solution of bromine in ether, 
keeping the bromine in excess. On allowing the solution to evaporate 
spontaneously, white crystals are formed, which are very unstable, 
decomposing a few minutes after their formation. 

Nitric acid (sp. gr. 1°15) acts on the heptene at 80°, forming acetic, 
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formic, oxalic, and succinic acids, with evolution of carbonic oxide 
and carbonic anhydride. Fuming nitric acid acts with great violence 
on the hydrocarbon. Gaseous hydrochloric acid forms a green liquid 
with heptene, but no hydrochloride is formed. An aqueous solution 
of the gas is without action. 

By treating the cooled hydrocarbon with concentrated or fuming 
sulphuric acid, an oily liquid is obtained, consisting of a mixture of 
unaltered heptene and diheptene, C,H» (b. p.285—240°). Diheptene 
is readily oxidised, absorbing oxygen eight or ten times more quickly 
than heptene. It has no action on polarised light. A sulphonic acid 
is also formed, which yields a very soluble barium salt. 

Heptene unites with the elements of water, forming a crystalline 
hydrate. L. T. O'S. 


Chlorophyll from Eucalyptus Globulus. By E. Scuunck 
(Chem. News., 31, 32).—The peculiar appearance presented by the 
leaves of the Hucalyptus globulus is due to an exceedingly thin cover- 
ing of fatty matter, such as is seen on fresh plums and other fruit. 
The ethereal solution of this fat leaves a semicrystalline residue which 
melts much below 100°; it is partially soluble in alkalis, and, there- 
fore, most probably contains some fatty acid. The ethereal or alcoholic 
extract of the leaves containing chlorophyll, when kept tightly corked 
and in the dark, assumes a yellowish tint, and shows absorption-bands 
corresponding with those of “acid chlorophyll.” The extract of green 
grass does not behave in a similar manner, but, on exposure to the 
action of sunlight, it gradually loses its colour and becomes pale yel- 
low. The alcoholic extract of eucalyptus leaves also becomes paler on 
exposure to light. The change which takes place is attributed to the 
action of the essential oil contained in the extract on the oxygen of 
the air forming ozone, which acts on the alcoholic extract of the 
chlorophyll. Extract of orange leaves when kept in the dark remains 
unchanged. After insolation, it slightly differed from an extract of 
grass made at the same time and exposed to sunlight along with it. 
The bands I and IVa absent in the grass-spectrum were present in 
that of the orange extract. L. T. O’S. 


Crystallised Chlorophyll. By Hoprre-Sryier (Bied. Centr., 1880, 
375—376).—Leaves of grass after being treated with ether until the 
wax was completely removed, were boiled with alcohol, which dis- 
solved two colouring matters; both of these crystallised out during 
cooling. The first is red in transmitted light, and is evidently iden- 
tical with the substance to which Bougarel gives the name of ery- 
throphyll. After this substance has been removed by filtration, the 
filtrate concentrated, and the residue washed repeatedly with water, 
dissolved in ether, and left to evaporate, reappear on the sides and 
bottom. of the vessel ; they are granular crystals, brown in transmitted, 
green in reflected light. These crystals may be purified by repeated 
washings in cold and solution in warm alcohol and in ether. 

The author gives this substance the name of chlorophyllan ; it has 
the consistence of soft wax; in a fairly dry condition, it melts at 110°. 
The crystals are sparingly soluble in cold alcohol, but dissolve readily 
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in ether or chloroform. The .solution shows the fluorescence of alco- 
holic or ethereal extracts of green plants, and a similar but not 
precisely identical spectrum, which leads the author to the conclusion 
that chlorophyllan does not exist as such in the plant, but is formed 
during the treatment ; the percentage composition is given as C, 73°4 ; 
H, 97; N, 5°62; O, 9°57; P, 137; Mg, 0°34; the phosphorus and 
magnesium are not considered as impurities, but appear to be normal 
constituents of the substance. Further experiments are promised. 


J. F. 


Behaviour of the Cinchona Alkaloids with Potassium Per- 
manganate. By S. Hoocewerrr and W. A. v. Dorp (Lvebig’s Annalen, 
204, 84—118).—Quinine, cinchonine, quinidine, and cinchonidine, 
when oxidised by permanganate, yield tricarbopyridinic acid together 
with ammonia, oxalic and carbonic acids, and some other products 
which need further examination. A dicarboxylic acid identical with 
Weidel’s cinchomeronic acid is easily obtained from the tricarboxylic 
acid. A monocarboxylic acid has also been prepared but not fully 
investigated. 

Preparation of Tricarbopyridinic Acid.—The alkaloids or their sul- 
phates are mixed with potash solution and heated to boiling in a flask 
in a calcium chloride bath. The permanganate is added in small 
quantities until the red colour imparted by it remains permanent 
after an hour’s boiling. 

After addition of nitric acid and concentration of the solution the 
potassium is removed by crystallisation as potassium nitrate. 
Barium nitrate is then added as long as a precipitate is formed. This 
precipitate, consisting of barium oxalate and tricarbopyridinate, is 
decomposed by sulphuric acid. 

Tricarbopyridinic acid forms transparent tabular crystals, which 
appear greenish by reflected light, and exhibit a strong play of colours 
under polarisation. It is moderately soluble in alcohol and very spar- 
ingly so in ether and benzene, but dissolves readily in boiling water. It 
gives afaint red colour with ferrous salts. It gives up its water of crys- 
tallisation between 100° and 120° without decomposition, but becomes 
blackened at 190°, and melts at 244—250°. The aqueous solution gives 
an amorphous precipitate with barium acetate ; with calcium acetate, a 
warty crystalline mass of needles; with silver nitrate, an amorphous 
precipitate which becomes crystalline after a time, and is not much 
altered by exposure to light; with copper acetate, a bright blue 
amorphous precipitate; with lead acetate (and also the basic acetate), 
white amorphous precipitates. No red fumes are evolved when the 
acid is boiled with concentrated nitric acid. It is readily acted on by 
permanganate in acid, but not in alkaline solutions. It consists in the 
anhydrous state of C,H;NO,, and is tribasic. It crystallises from 
aqueous solutions with 1} mol. of water. The neutral potassium salt, 
C,H.K;NO, + 3H,0, forms brilliant plates which exhibit a fine play of 
colour in polarised light. The neutral bariwm salt when prepated by 
addition of barium acetate to a solution neutralised with ammonia, 
consists (if precipitated in the cold) of C,H,Ba;NO, + 8H.,O, and 
loses 7H;0 at 100°, and all its water at 280—300°. If the barium acetate 
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is added to an acid solution, anothersalt containing, when dried in 
air, only 6H,0 is obtained, in addition to the one just described. The 
calcium salt contains 7H,0. The normal silver salt CsH,AgsNO, + 
2H,0, consists of an amorphous precipitate which loses part of its 
water over sulphuric acid, and is not much altered by exposure to 
light. It is obtained by adding silver nitrate to a solution of the acid 
neutralised by ammonia. If the aqueous solution of the acid is mixed 
with silver nitrate, a precipitate is thrown down which is at first 
amorphous, afterwards crystalline, and which consists of C;H;Ag,.NO, 
+ H.O. Another silver salt, CsHsAgNO, + C,H;NO,, crystal- 
lising with 24 H,.O, may be obtained by dissolving the neutral 
silver salt in warm dilute nitric acid and concentrating the 
solution. 

Cinchomeronic acid may be obtained by heating tricarbopyridinic 
acid to 180—190°, when decomposition takes place in accordance with 
the equation, C.H,NO, = = C,H;NO, + CO,. This acid is identical 
with the one Weidel and Schmidt (Annalen, 173, 96) obtained by 
direct oxidation of quinine, cinchonine, and cinchonidine. It is 
sparingly soluble in ordinary solvents. It gives no colour when mixed 
with ferrous sulphate. It contains no water of crystallisation, and 
melts at 250° with evolution of carbonic anhydride, but without being 
blackened. When distilled with excess of calcium hydrate, the dis- 
tillate smells strongly of pyridine. The normal barium salt, 
C,H;BaNO,, forms tufts of needles which are sparingly soluble. The 
normal calcium salt crystallises in large prisms, and is more easily 
soluble than the barium salt; when dried in air, it retains 3}H,O. 
The normal silver salt, C;H;Ag,NO,, is anhydrous, and not much 
altered by exposure to light. The acid silver salt, C;HisAgNO,, is 
obtained by dissolving the acid in boiling water with addition of a 
few drops of nitric acid, and adding silver nitrate. It is crystalline 
and anhydrous. The normal copper salt, C;H;CuNO, + 4H,O, forms 
dark blue sparingly soluble crystals. 1t loses its water of crystallisa- 
tion at 180°. 

Cinchomeronic acid splits up on heating into pyrocinchomeronic acid 
(Ber., 13, 61) and nicotinic acid, whilst carbonic anhydride is 
evolved. 

The action of permanganate on the four cinchona alkaloids seems 
to be as follows:—In the first stage, the molecules containing two 
nitrogen atoms are split into two groups containing one atom of 
nitrogen in each. In the second stage, the nitrogen of one of these 
groups is evolved as ammonia, while from the other several bodies 
containing nitrogen are obtained, among the rest, tricarbopyridinic 
acid. 

The authors do not agree with Weidel and Herzig’s supposition that 
cinchomeronic acid is constituted (according to Kérner’s pyridine and 
quinoline formula) as 1. 2. 3, the nitrogen having the place 1; but 
they assign this constitution to their quinolic acid obtained by the 
action of permanganate on quinoline, and which they consider to be 
the normal oxidation product of this body. (Compare Jour. Chem. 
Soc., Trans., 1878, 102, and 1879, 189). "@. F. &. 
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Bromine Derivatives of Nicotine. By R. Larsun (Ber., 13, 
1212—1214).—By the action of bromine and water on nicotine in 
sealed tubes at 120—150°, the author has obtained a crystalline com- 
pound similar to that obtained by Cahours and Etard, which is pro- 
bably CyH,Br.N, + HBr. On treatment with potash, it yields 
nicotine. 

Bromonicotine, CjoH,,N,Br.—For the preparation of this compound 
the author recommends the following method, instead of Huber’s 
(Annalen, 131, 257), which does not yield very good results. To 
50 grams of bromine and 30 grams of water are added a solution of 
16 grams of nicotine in 20 grams of water in small quantities at a 
time, the temperature not being allowed to rise above 50—60°. The 
whole is warmed on a water-bath until the oil so formed is dissolved, 
and then 60—70 grams of water are added; on cooling a crystalline 
body separates out, probably the compound ©,)H,.Br.N,.2HBr. This 
is decomposed by aqueous ammonia, and yields bromonicotine. The 
author is at present engaged in the study of the oxidation-products of 
this body. PP. we. 


Compounds belonging to the Creatine and Creatinine 
Groups. By E. Duvivier (Compt. rend., 91, 171—173).— 
a-Hydroxybutyrocyamine, NH,.CO.NH.CO.CH(NH,).CH,Me, a homo- 
logue of glycocyamine, may be prepared by adding cyanamide to a 
cold saturated solution of amido-a-butyric acid, then a few drops of 
ammonia, and allowing the mixture to stand. After about a month, 
the crystals of the new compound are collected, washed with alcohol, 
and purified by crystallisation from water containing a little ammonia. 
It forms long slender needles, sparingly soluble in cold water, but 
easily in dilute acids, almost insoluble in alcohol or ether. 

a-Hydroxybutyrocyamidine, NH : C : N.CO.CH(NH:.).CH,Me, is 
easily prepared by boiling the corresponding cyamine with dilute sul- 
phuric acid: the sulphuric acid is then removed by treatment with 
barium carbonate, the solution evaporated to dryness, and the new 
cyamidine dissolved out of the residue by alcohol. It crystallises from 
water in long transparent needles of the formula C;H,N;0 + H,O, 
which lose their water of crystallisation at 150°. 

Isohydroxyvalerocyamine, CsH13N;02, forms short prismatic crystals 
resembling the corresponding butyric compound in properties. It is 
prepared in a similar manner, and when boiled with sulphuric acid is 
converted into the isohydrowyvalerocyamidine, CsH\,N;0 + 4H,0. 

Strecker and Erlenmeyer regard the creatines and creatinines as 
substituted guanidines ; but the author considers that they are ureides 
of amido-acids, and represents their constitution by the formula given 
above. C. E. G. 


Hypoxanthine from Albuminoid Bodies. By G. Satomon 
(Ber., 13, 1160—1163).—The author, whilst replying to the criticism 
of Drechsel (Ber., 13, 210) on a former communication (this Journal, 
36, 176), adds the following as a further proof of the production of 
hypoxanthine from albuminoid bodies. When fibrin is treated with 
pepsine and hydrochloric acid and the syntonine is removed, a solu- 
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tion is obtained which gives no precipitate with ammoniacal silver 
solution; if, however, a milligram of pure hypoxanthine be added, an 
immediate precipitate is obtained, thus proving that hypoxanthine 
does not occur ready formed in the fibrin. me. ©. 


The Form in which the Cinchona Alkaloids occur in the 
Bark. By J. E. pe Vris (Arch. Pharm. [3], 16, 34—39).—On 
evaporation, the aqueous extract of Oinchona succirubra yields a white 
solid, of which about 40 per cent. is soluble in alcohol. This alcoholic 
solution has an acid reaction and is levoratory. Reagents show the 
presence of quinic and quinotannic acids, and lime. The insoluble por- 
tion likewise consists of the same three compounds, but seeing that 
quino-tannic acid is generally readily soluble in alcohol, it is here pro- 
bably in some new combination. The solubility of quinine in water, 
when the bark is macerated in water, is due to the presence of this 
acid reacting compound. a. W.. &. 


Alkaloids from the Decomposition of Albumin. By F. Setmi 
(Ber., 13, 206, and Bied. Centr., 1880, 560).—The author describes the 
apparatus employed, tabulates the volatile bye-products, and gives the 
reactions of the new bodies formed and of their combinations with 
hydrochloric and hydriodic acids. The hydrochlorides have a poisonous 
action on frogs similar to curare. J. K. C. 


Researches on the Alkaloids of Jaborandi Leaves. By E. 
Hamack and H. Myer (Annalen, 204, 67—84).—In addition to 
pilocarpine, the authors have obtained a second alkaloid from the 
leaves of jaborandi (Pilocarpus pennatifolius), for which they propose 
the name of “ jaborine.” The separation of the two alkaloids depends 
on the facts that free jaborine is more easily soluble in ether and more 
sparingly soluble in water than pilocarpine, and its platinochloride 
more soluble in alcohol than that of the latter alkaloid; also that the 
compounds of jaborine do not crystallise. 

The presence of minute quantities of jaborine in pilocarpine is most 
easily detected by its action on a frog’s heart, since jaborine exactly 
resembles atropine in this respect. 

From analyses of pilocarpine aurochloride and platinochloride the 
authors assign to the free base the composition indicated by the for- 
mula Cr HisN202. 

A curious fact was observed with regard to its aurochloride. When 
pilocarpine chloride is mixed with gold chloride, a crystalline precipi- 
tate is obtained consisting of C,,HiN20,.HCl + AuCl;. If this is 
dissolved in alcohol and boiled for a time, a crystalline salt having the 
composition C,,H,.N.0, + AuCl,, separates on cooling. 

The authors are inclined to class pilocarpine among tertiary dia- 
mines. Since the physiological action of pilocarpine is analogous to 
that of nicotine, experiments (which proved unsuccessful) were made 
to ascertain if there were any relation between its composition and 
that of nicotine, CHO, Pilocarpine might, for example, be re- 
garded as a methyl substitution-product of nicotine, thus :— 


Cy Hu(CHs) (HO).N, = Cy, HisN202. 
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This view is supported by the fact that jaborandi leaves yield 
pyridine bases among other products of their decomposition, and nico- 
tine does the same. 

Trimethylamine is formed during the dry distillation of pure pilo- 
carpine with excess of alkali, but no coniine. Also when crude pilocar- 
pine was distilled alone no coniine could be detected, but when dis- 
tilled at 160° with excess of alkali small quantities of a body identical 
with coniine are formed, as stated by Poehl (Ber., 12, 2185), due 
probably to some products of decomposition, possibly of jaborine. 

Preparation of Jaborine.—The crude product (commercial prepara- 
tion of pilocarpine, &c.) dissolved in alcohol is submitted to fractional 
precipitation with an alcoholic solution of platinum chloride. The 
first part of the precipitate which forms a hard mass, insoluble in 
water, is removed; the decanted liquid is again precipitated and 
filtered, and the solution then fully precipitated. After filtration from 
the precipitate, the jaborine platinochloride separates from the alcoholic 
solution. This salt, together with the third precipitate, is extracted 
with hot water and the filtrate concentrated by evaporation over sul- 
phuric acid ina vacuum. Jaborine platinochloride is a bright yellow 
powder or a dark-red amorphous crumbling mass. The deeper colour 
is due to impurities, which can be partly removed by washing with 
alcohol. Another method of obtaining tolerably pure jaborine is to 
mix the aqueous solution of the crude substance with hydrochloric 
acid, filter, and add mercuric chloride until a precipitate forms. On 
shaking and filtering, a bright yellow liquid is obtained: sulphuretted 
hydrogen is added to remove the mercury, and the concentrated liquid 
is mixed with soda solution and shaken up with ether. On evapora- 
tion, jaborine is left as a clear colourless amorphous body. Jaborine is 
a very strong base, which differs from pilocarpine, especially in its 
sparing solubility in water and’ more ready solubility in ether. Its salts 
are soluble in water and alcohol, and do not crystallise. Free jaborine 
volatilises with difficulty at high temperatures. It probably belongs 
to the tertiary amines. The composition of jaborine is either identical 
with that of pilocarpine, or their empirical formule are closely related. 
It is probably contained in small quantities, together with pilocarpine 
in the leaves of the plant. 

Compare Kingzett (this Journal, 1867, 2, 366). GS F. A. 


Alkaloid in Aethusa Cynapium. By W. Berxuarpr (Arch. 
Pharm. [3], 16, 117).—When the seeds of common fool’s parsley 
are distilled with milk of lime, a reddish-yellow oil passes over. This 
oil has a strongly alkaline reaction and a very powerful penetrating 
odour. It appears to contain nitrogen. This alkaloid seems to have 
been first noticed by Ficinus (ibid., 24, 257; see also Watts’ Dict., 
Cynapine), but he describes it as a crystalline solid, while Walz 
(Neu. Jahrb. Pharm., 11, 351), on the other hand speaks of it as an 
oil. E. W. P. 


Chemistry of the Yew. By D. Amaro and A. Capparetur 
(Gazzetta, 10, 349—355).—The green needles of the yew (Taaus 
baccata) were exhausted successively with ether, alcohol, distilled 
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water, and finally with dilute sulphuric acid, and each extract care- 
fully examined. The extract left on evaporation of the ethereal solu- 
tion was mixed with dilute sulphuric acid (1: 20) and distilled in a 
current of steam, when an essential oil passed over resembling that of 
wild fennel in odour. The hot acid solution separated from the 
insoluble residue in the retort, deposited an amorphous powder on 
standing, and the filtrate from this when treated with excess of 
baryta and agitated with ether yielded an alkaloid. A colourless 
non-nitrogenous crystalline substance was extracted from the insoluble 
residue above-mentioned by treating it with alcohol and small quan- 
tities of animal charcoal. Its purification is a matter of considerable 
difficulty, and requires careful attention to details given in the original 
aper. 

The alkaloid is a colourless, crystalline, nitrogenous substance, 
having a musty odour, sparingly soluble in water, but easily in 
alcohol or ether. Dense white fumes are produced when a rod 
dipped in dilute hydrochloric acid is held near it. It gives a 
canary-yellow precipitate with phospho-molybdic acid, and with 
tannin a white precipitate, which becomes crystalline on standing. 
Picric acid gives a yellow precipitate, and iodised potassium iodide 
reddish-brown crystals. 

The non-nitrogenous crystalline substance forms stellate groups of 
needJes (m. p. 86—87°), easily soluble in boiling alcohol, but only 
sparingly in the cold. 

The solution obtained by exhausting the yew needles with alcohol 
after they had been extracted with ether was found to contain the 
same substances as the ethereal solution. From the aqueous and acid 
extracts, oxalic acid and small quantities of the alkaloid were obtained. 

C. E. G. 

Milk Albumin and Curd Formation. By G. Muzzo and C. 
Menozzi (Bied. Centr., 1880, 364—366).—The object of the author 
was to determine whether the albumin of milk was of the same com- 
position as egg albumin. The albumin of milk was obtained by coagu- 
lating the casein, when the albumin remained in the whey. According 
to the method of Hoppe-Seyler, it is obtained by separating the casein 
with acetic acid and carbonic anhydride, boiling the residue, and filter- 
ing off; but the author says he obtains better results by evaporating 
the filtrate from the precipitated casein. After adding sodium or 
magnesium sulphate, by the Hoppe-Seyler method, 100 grams of 
milk yielded 0°5 gram, and by his own method he obtained 0°572— 
0-604 grams of albumin. The analysis of this albumin, as compared 
with that of blood, shows the following percentage composition, 
proving both bodies to be nearly identical. 


Carbon. Hydrogen. Nitrogen. Sodium. Oxygen. 
Milk albumin.... 53°74 6°95 15°52 1°55 22°24 
Blood albumin .. 53°5 70 155 16 22°4 


The authors proceed to consider the behaviour of the albumin during 
precipitation at different temperatures, and they find that in milk 
deprived of its casein by the addition of acetic or lactic acid (0°50— 
0°75 gram to 100 grams of milk), the slightest warming causes a pre- 
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cipitate in the clear whey; it takes place at so low a temperature as 
3—4°C. On heating it to 40° a further precipitation takes place; again 
at 59°68°; at 72°; and finally at 100°. When the milk is boiled previous 
to being treated either with rennet or acid, the precipitate is greater 
than when it is not boiled and no albumin separates; but the total 
obtained in that case is simply the sum of the albumin and casein. 

J. F. 

Peptone. By C. A. Pexeruarine (Pfliiger’s Archiv., 22, 185—206). 
The researches of Plész, Maly, and Adamkiewicz, the author admits, 
point to the conclusion that albuminoids, although changed by the 
digestive fluids into peptones, resume after absorption their original 
properties, and further, that peptone may be substituted for albu- 
minoids, as a food not only without harm, but with positive advantage 
to the animal. But it is obvious from the methods of preparation of 
peptone adopted by these observers, that the word “ peptone” has not 
the clear and definite meaning usually attributed to it. The method 
used in all these cases was the digestion of fibrin by gastric juice. But 
the times deemed sufficient by each observer for complete conversion 
vary widely. Plész, 2—3 weeks; Maly, 2—3 days; Adamkiewicz, 
2—5 hours. Despite these differences, the conclusions arrived at agree 
in the main, viz., that peptone can replace proteids as food, and that 
animals so fed will not only maintain, but increase their weight. 

After examining these results more in detail, the author remarks on 
the importance of experimenting with a substance of constant com- 
position, and proceeds to describe his method of preparing pure peptone, 
which depends on a property described by Place and Huizinga (‘“Onder- 
zoekingen gedaan in het physiologisch laboratorium der Leidsche 
Hoogeschool,” 1870, and “Maandblad voon Naturwetenschappen,” 
1873, p. 29), viz., that in the colda solution of peptone, having an acid 
reaction, is precipitated by neutral salts, the precipitate redissolving 
on warming. 

Fibrin from bullock’s blood and egg-albumin was used, and was 
digested with 0°2 per cent. hydrochloric acid, and pepsin (either com- 
mercial or prepared by extracting pig’s or dog’s gastric mucous mem- 
brane in giycerol) for 2—5 hours at 40°C. The solution was then 
neutralised until the reaction was very feebly acid, heated to boiling, 
and filtered hot. The filtrate after cooling, usually opalescent or dis- 
tinctly cloudy, was evaporated a little, made strongly acid with acetic 
acid, and saturated with sodium chloride. The somewhat abundant 
flocculent precipitate so produced was filtered off, after 8—12 hours. 
The fluid, which filters readily, passes perfectly clear through the paper, 
and the precipitate dissolves very readily in distilled water on warm- 
ing, still not without a slight flocculent cloudiness, due to albumin 
which has not been completely precipitated by boiling in a feebly acid 
solution, but when precipitated by sodium chloride and acetic acid, is 
not soluble on heating. If the precipitate is dissolved in a sufficiency 
of water, the fluid, when separated from the albuminoid precipitate, is 
perfectly clear ; if, however, the distilled water be spared, with the 
idea of avoiding a large mass of fluid, the precipitate will return on 
cooling. The solution is then to be dialysed, in order to get rid of the 
acetic acid and sodium chloride; in one day, a precipitate of peptone 
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is formed, which continually increases as the dialysis is pushed, and 
which on warming, or the addition of small quantities of acid, alkali 
or salts, is completely dissolved. After three or four days’ dialysis, 
the fluid is nearly free from salts, and the precipitate may be removed 
from the dialyser, boiled in water, and the resulting solution, which is 
not quite clear, filtered hot. The filtrate is a pure peptone solution, 
and will yield a heavy precipitate on cooling. It is to be concentrated at 
a gentle heat, and finally dried in a vacuum over sulphuric acid. 
When dry, peptone so prepared is a pure white powder, and is not 
hygroscopic. It has the following properties :— 

Heated over a flame, it does not melt, but forms strong tenacious 
bubbles. The ash is small; the substance heated at 105° gave 
0°4 per cent. and 0:47 per cent. ash. 

The powder is only partially soluble in cold water, but dissolves 
completely on warming, separating again as the solution cools. The 
solution has a perfectly neutral reaction. 

Addition of a small quantity of sodium chloride will prevent pre- 
cipitation on cooling; added in excess, however, it causes a slight 
turbidity in the cold, which disappears on warming. 

Very small quantities of acids or alkalis will cause solution in the 
cold. Peptone is precipitated from the alkaline solution by sodium 
chloride in excess; this does not occur, however, if the peptone is 
warmed in the acid solution, provided the acid is not present in too 
small quantity, and has acted thoroughly (this is best effected by 
warming) ; saturation with sodium chloride to the extent of 4 per cent. 
gives a precipitate, which completely disappears on heating. The 
same takes place if more salt is added. When 16 per cent. of salt has 
been exceeded, complete solution only occurs when the peptone solution 
is somewhat dilute. Peptone is precipitated from the feebly acid or alka- 
line solution by neutralisation ; if, however, too much acid or alkali has 
been used for solution, sufficient salt may be formed to hinder precipita- 
tion. Strong nitric acid gives a precipitate, which vanishes on heating, 
before the yellow coloration appears, and returns on cooling. Silver 
nitrate added tv a solution of peptone which is cooling, and therefore 
is becoming cloudy, increases the cloudiness. The precipitate dis- 
appears almost entirely on cooling; a slight opalescence, due to sodium 
chloride, alone remaining. The precipitate produced by silver nitrate 
is soluble in acetic acid. 

Absolute alcohol precipitates peptone in neutral, but not in acid or 
alkaline solution. Potassium ferrocyanide and acetic acid give a 
voluminous precipitate, soluble on heating. 

Basic lead acetate, with ammonia, tannic, and phosphomolybdic acids, 
give precipitates which are not soluble on heating. 

The precipitate yielded by Millon’s reagent dissolves with a red 
colour, if only small quantities of the mercury solution are used. More 
of the reagent gives a red precipitate, permanent on heating; cupric 
sulphate, ferric acetate, ferric sulphate, lead acetate, and basic lead 
acetate do not precipitate the peptone solution, unless sodium chloride 
or potassic acetate is present. 

The author then proceeds to say that from these reactions no 
albumin can be present. Peptones from fibrin or albumin or other 
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sources resemble one another in all their chemical properties. All are 
levorotatory, but there is some difference in the degree of rotation, 
albumin peptone having the least, and casein peptone the greatest, 
effect on polarised light. 

No elementary analysis was made by the author. The question 
whether peptone is isomeric with albumin, or differs from it by one or 
more molecules of water, is then raised, and the experiments of 
Huizinga and others on the subject criticised at great length. With 
the view of showing that these observers did not use a pure material, 
Meissner’s peptones are examined with the same conclusion. 

j W. N. 


Physiological Chemistry. 


Respiration under: Reduced Pressure. By J. Szrscusenow 
(Pfliiger’s Archiv., 22, 251—261).—The entry of oxygen and nitrogen 
into the blood under normal circumstances has been fairly well inves- 
tigated, and Paul Bert has made some researches on the effects of com- 
pressed air; less is known of the effect of rarefaction, the chief 
authorities on the subject being L. Meyer, Fernet, and J. Worm- 
Miller. The author points out differences between figures given by 
the latter and some results obtained by Paul Bert, as to the relations 
of the oxygen in the blood to the pressure ; he then refers to the death 
of the aéronauts Sivel and Crocé-Spinelli, at a height at which 
the barometer registered only one-third of an atmosphere, and describes 
a series of experiments with oxygen and nitrogen. The results with the 
former confirm those of Meyer, Fernet, and Worm-Miiller. Nitrogen 
was found to behave to blood as to water under varying pressures, and 
he concludes that a pressure much below half an atmosphere cannot 
be borne without danger to life. W. N. 


Hydrolytic Ferments of the Pancreas and Small Intestines, 
By H. T. Brown and J. Heron (Chem. News, 42, 63—67).—The 
authors confirm the results of Musculus and De Mering (Bull. Soc. 
Chim., 31, 105) on the hydrolytic action of the pancreatic secretion. 
They find that starch is converted into maltose and dextrose, the latter 
being a product of the action of the secretion on the maltose. Its 
action, however, differs from that of malt extract on starch, since in 
the latter case maltose is the final product. 

The pancreatic secretion has no action on cane-sugar, if organic life 
be excluded; but if the digestion be continued sufficiently long to 
develop bacteria, evolution of gas takes place. 

Extracts of the small intestines of a fasting animal have little or no 
hydrolytic action on starch or cane-sugar ; but in the case of an animal 
killed during the process of digestion, the extract has a somewhat greater 
action. The intestine itself possesses far more pronounced hydrolytic 
action than its extract; different portions of the intestine act differ- 
ently on cane-sugar. — 

r 
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The portion of duodenum below the pylorus, containing Brunner’s 
glands, acts after digestion for 16 hours in the cold, and 5 hours at 
45°. The duodenum below Brunner’s glands, acts after digestion for 
16 hours in the cold. The jejunum without Peyer’s patches, and the 
ileum, acts after 33 hours’ digestion at 40°. Peyer’s patches act after 
14 hours’ digestion, at 40°. 

Portion of the small intestines act on starch in a manner similar to 
the pancreatic secretion; maltose is first formed, and the final product 
is dextrose into which the former is rapidly converted. The small 
intestine acts more rapidly and completely on maltose than on cane- 
sugar, in which case the action ceases when 25 per cent. of the total 
quantity of cane-sugar has been inverted, whilst in the former case 
the action is continuous. 

The actions of the pancreas and small intestine on starch are 
mutually dependent on each other, for whereas the pancreatic secre- 
tion rapidly converts starch into maltose, it only very slowly and 
partially converts maltose into dextrose ; this conversion is, however, 
readily effected by the small intestine. 

The variability of the hydrolytic action of the different portions of 
the intestines is dependent on the frequeucy of either the Lieberkiihn 
or Brunner glands, but appears to be correlative with the distribution 
of Peyer’s glands. L. fT. OD. 


Nutritive Value of Fluid Meat. By M. Rusyer (Zeits. f. 
Biologie, 15, 484—492).—The general properties of the so-called fiuid 
meat having been described, the author gives tables of analysis, com- 
paring it with meat and meat extract; 12°61 per cent. of NaCl was 
found :— 


Fluid meat ’ 
Fluid after Meat Meat 
meat. removal of —_ extract. 
NaCl. 
CEE citenisnwaieseitewsnan 20°79 _— 75-90 21°70 
Dry substance ...........-| 79°21 — 24°10 78°30 
N in 100 pts. dry substance.} 10°36 11°86 14°10 10°25 
Alcohol extract........... 43 *30 49 *54 6°66 70°39 
Migrates ceed eee 18 °64 6°90 5°39 22°36 
Organic matter............ 81°36 93-10 94°61 77 *64 
N in 100 pts. organic matter] 12°73 12°73 14°91 13°21 


The inorganic constituents of 100 parts of the dry substance, after 
removal of the NaCl as compared with meat, was found to be as 
follows :— 
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Fluid meat. 

NaCl removed. Meat. 
SE didinie-macsin mandation 0°051 0°432 
D Ge xembiinbencihibe 0°021 0°053 
eee 0:026 0°093 
MP s44400cevedsnens 0°162 0°178 
en 0°715 1:852 
SO, preformed ........ 0°112 — 
SO, in the ash ........ 1°758 2°250 


The quantity of peptone present is important. This was estimated 
by Schmidt’s method (Du Bois, Archiv., 1879, 8, 39), and the general 
results are contained in the following table :— 

100 parts fluid meat contain— 


ea hchotardstnts 20°8 

Dry residue .......... 79°2 

SPE cia nanhiheises 14°8 with 10°0 NaCl 
Organic matter ...... 64°4 

PUIG. 6 cccsecseces 23°8 - 

Extractives .......... 40°6 


As a result of his investigations, the author concludes that fluid 
meat is very like meat extract plus peptone, and after mentioning the 
peptone preparations of Sanders-Ezn, Adamkiewicz, and Leube and 
Rosenthal, he points out that the cost of sufficient fluid meat, as a sub- 
stitute for the ordinary proteid of an average man for one day, would 
not be less than 10s., and expresses the opinion that the peptone is 
the really important element ; it can never come into general use as a 
food stuff at the price, and will not supersede Liebig’s extract for other 


purposes. W.N. 


The Proteid required by the Average Workman. By H. C. 
Bowie (Zeits. Biologie, 15, 459—484.).—The author criticises at great 
length the objections raised by G. R. Beneke to the standard diet for 
aman doing moderate work, suggested by Voit (118 grams albumi- 
noids, 56 grams fat, 500 grams carbohydrates per diem). This being 
in his (Beneke’s) opinion too much, W. N. 


Influence of Lactic Acid in Fodder. By Srepamerorzxy and V. 
Hormeister (Bied. Centr., 1880, 373—374.).—Experiments were under- 
taken to discover the effects of lactic acid on the bones of animals, and 
they are of a certain importance in view of the frequent employment of 
factory residues rich in starch as fodder, such substances being easy of 
decomposition in the intestinal canal and forming lactic and other 
acids there; the subjects of experiment were goats and sheep, and it 
was shown that the presence of the acid exerts a solvent effect on the 
bones, more especially on those of young and growing animals; with 
sucking animals the effects cannot be estimated, as they could not be 
prevailed on to eat the food; the lime and phosphates were principally 
attacked, the magnesia untouched, but rhachitis and osteomalacie 
were not induced by the use of this food. 3. FF. 


Formation of Sugar in the Liver. By J. Senucen and F. 
Kratscumer (Pfliger’s Archiv., 22, 214—239).—The authors have 
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already endeavoured to show that the liver-sugar is grape-sugar, 
whilst the sugar which is formed by the action of all diastatic fer- 
ments, diastase, ptyalin, pancreatic ferment, &c., on starch or glycogen 
differs from grape-sugar in its reducing power and specific rotation ; 
probably the sugars so produced are all identical with maltose 
(Dubrunfaut, O’Sullivan, Schultze). There are, however, slight 
differences according to the method of preparation, and the question 
is: Is the sugar obtained from the dead liver a ferment sugar, or true 
grape-sugar P 

The sugar found in the liver closely resembles that produced by the 
action of acids on glycogen: hence the existence of acid in the liver is 
of importance. A series of experiments are given, which show that 
side by side with the increase of sugar in the liver after death there is 
an increase in the acidity. 

The action of the acids extracted from the liver on glycogen were 
next investigated. The liver was prepared by the Liebig-Scherer 
method. <A strong glycogen solution heated with lactic acid was not 
affected, but when the two were placed together in a sealed tube and 
heated at 100° C. for 24 hours, sugar was produced. The method of 
treating the liver, preparing the extract, and surmounting the difficul- 
ties of the sugar and glycogen estimation, are then described at length. 
The possibility that the sugar and glycogen formation was not the 
same in all parts of the liver was next investigated; Wittich’s experi- 
ments are referred to (Centralblatt med. Wiss, 1875, No. 8). Analyses 
of a whole liver, divided into 4 parts, are given; and the authors con- 
clude that the formation is regular and equal in all parts of the organ. 

Dogs were used for the experiments, being poisoned by potassium 
cyanide, and the livers excised whilst the heart was still beating; they 
were then cut into small pieces, and treated by the method described, at 
intervals varying from two minutes to six days after excision. Five dogs 
were used, and were fed (a) on bread, (8) on flesh, and (+) starved. 

The percentage of sugar found in the liver two or three minutes 
after excision was 0°46 to 0°55 in all cases, 7.e., the nature of the diet 
does not appear to affect the quantity found so shortly after death. 

The percentage of sugar rises slowly for some time after death, most 
rapidly during the first hour or two. Inthe starved animal there was 
no further increase after the first 24 hours. 

The estimation of the total sugar plus the sugar obtained by the 
acids on the glycogen in sealed tubes, gave remarkable results. If the 
sugar arises entirely from the conversion of glycogen, the quantity 
found by this method should be the same for all the pieces; but this 
is not the vase, and therefore the authors argue from this, and the fact 
that in their experiments the rise in the sugar did not correspond to the 
fall in the glycogen, but was greater than could be accounted for in 
this way, that there must be some source of sugar in the liver other 
than glycogen. The experiments show further a steady rise in the 
acidity of the liver after death. 

Experiments on rabbits yielded somewhat different results. The 
quantity of glycogen found was so much greater than in the dogs that 
the experiment was repeated four times, under the impression that 
some mistake had been made, but always with the same result, the 
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quantity of glycogen amounting to more than twice as much as was 
found in the dogs’ liver. Experiments on cats yielded much the same 
results as those on dogs. 

The authors sum up their results as follows :— 

(1.) In all the animals experimented on, the liver, when taken out 
with all possible speed, was always found to contain from 05 to 0°6 per 
cent. of sugar. 

(2.) That the liver-sugar is not entirely derived from glycogen, but 
has some other source. 

(3.) That not only the liver-sugar, but any carbohydrate which by 
heating with acids can be converted into sugar (glycogen or dextrin) 
can be formed afresh in the dead liver. 

(4.) The liver glycogen experiences a considerable diminution about 
48 hours after death. 

(5.) An energetic transformation of glycogen, immediately after 
death, occurs only in rabbits. W. N. 


Some Ingredients of Normal Urine.. By ©. Scurapparenii and 
G. Peroni (Gazzetta, 10, 390—392).—As it is well known that lithium, 
cesium, and rubidium are almost always associated with the alkaline 
metals, and that in some minerals, and in bones and plants, cerium, 
lanthanum, and didymium are associated with calcium, the authors 
have examined human urine to see if the same association of metals 
occurred in it ; 600 kilos..of urine were evaporated, and the incinerated 
residue carefully analysed. Rubidium and cesium were found, and 
lithium in smaller quantity; also cerium, lanthanum, and didymium, 
with a trace of manganese. The authors consider that in normal urine 
copper only occurs in infinitesimal quantity.. C. E. G. 


Influence of Borax on the Decomposition of Albumin in the 
Organism. By M. Gruser (Bied.. Centr., 1880, 509—510).—Experi- 
ments on animals showed that the quantity of urine secreted increased 
with the amount of borax given with the food, and the: decomposition 
of albumin was consequently increased. Borax does not seem to affect 
the digestion or injure the appetite. J. K. C. 


Influence of Fodder on the Secretion of Milk. By W. 
FLeiscHMann (Bied. Centr., 1880, 510—515).—A herd of cows nearly 
at the end of the milking period, having been for some time previous 
supplied with an insufficient quantity of fodder, were allowed a larger 
amount, the result being that the quantity of milk yielded by them 
was also increased, but not to such an extent as to repay the extra 
cost. In the case, however, of another herd, all of which were at the 
beginning of the lactation period, an increase of the quantity of fodder 
(previously insufficient) was attended with a corresponding increase in 
the quantity of milk more than sufficient to repay for the added cost of 
food ; the quality of the milk was also greatly improved. 


J. K. C. 
Influence of Arsenic on Animals. By C. Gins (Bied. Centr., 
1880, 372—373).—The author experimented with rabbits, cocks, and 
swine, constantly increasing quantities of arsenic acid being mixed 
with their food for nearly four months; all the animals became fatter, 
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the growth of bone in the younger animals was constant, and in 
cases where under normal conditions there would have been a spongy 
growth, these animals had compact bone substance. Stall fed animals 
showed the phenomenon very markedly, the arsenic was freely elimi- 
nated through the skin and lungs; full-grown animals showed a pro- 
nounced thickening of the corticalis diaphysis, and a fatty condition 
of the muscles of the heart, the liver, kidneys, and spleen; when the 
doses were further increased, symptoms of chronic poisoning ap- 
peared. J. F. 


Chemistry of Vegetable Physiology and Agriculture. 


Influence of Oxygen on Fermentation. By A. Mayer (Ber., 
13, 1163—1164).—When the fermenting liquids contain only sugar 
and yeast cells, the author finds that oxygen aids fermentation, inas- 
much as it favours the growth of the yeast plant. When yeast cells 
lose their power on account of the concentration of the sugar solutions, 
it is restored by adding some sodio-potassic tartrate. This observa- 
tion, the author considers, throws some light on the fact that artificial 
fermentation mixtures work more slowly than in the preparation of 
wine, &c. Also that the experiments on the influence of oxygen need 
to be repeated with the addition of organic acids. 

P. ¥.. B. 

Lower Organisms in the Air. By E. C. Hansen (Bied. Centr., 
1880, 546—547).—Flasks partly filled with boiled beer-wort were 
placed under different fruit trees in summer, and were found to attract 
very different organisms, even when placed near to one another: some 
kinds of spores were found to frequent one place and some another. 

J. K. C. 

Action of Light and Darkness on Tannin Solutions. By 
A. R. Leeps (Chem. News, 42, 44).—A standard solution of ammo- 
nium chloride under the influence of fungoid growth does not undergo 
any change on exposure either to light or to darkness when oxygen is 
excluded, whether chloroform is present or not. 

Tannin solutions containing saproligneous growths, to which 
oxygen is freely admitted, undergo a slight change when exposed to 
diffused light, and in darkness change takes place to a great extent, 
with a large development of fungi. Chloroform slightly retards the 
development of the fungus. The circumstances therefore most favour- 
able to preservation of standard solutions are exposure to light, with 
exclusion of oxygen and germs of fungoid growth. L. T. O’S. 


Gelatinous Matter in Beets. By P. v. Tizcuem (Bied. Centr., 
1880, 337—339).—This paper is a review of Scheibler’s discovery of 
this remarkable substance, which he has named from its properties 
‘“ frogspawn.” He cousidered it to be the protoplasm of the beet, out of 
which a new carbohydrate, “dextran,” has been separated. Borscow, 
on the other hand, takes a different view, and asserts that this gela- 
tinous matter has neither the physical properties nor chemical com- 
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position of protoplasm, particularly because of its non-nitrogenous 
character. He considers it to be a substance of a pectose nature, 
having its origin in the cells of the beet. Another observer shares 
the error, and Durin also asserts that the substance is non-nitrogenous. 
He calls it ‘“ cell matter,” and thinks it is produced by spontaneous 
fermentation of the cane-sugar in the root. 

Previous to those observers, however, two French chemists, Jubert 
and Mendis, had arrived at sounder conclusions on the subject, and 
expressed their conviction that this beet-jelly was a plant of a distinct, 
character. The author confirms this view, and names the plant 
Leuconostoc mesenteroides, and describes it as being produced in the 
juice during the manufacture of sugar, with the aid of the dissolved 
oxygen; he finds that it inverts the sugar and nourishes itself upon 
it, being a powerful medium of inversion. It is on that account a 
dreaded enemy of the sugar industry, and every possible means should 
be taken for its destruction. J. F. 


Fermentation Theory of Nitrification. By J. H. Srormr 
(Bied. Centr., 1880, 388—3589).—The author offers these experiments 
as a confirmation of Schlésing’s theory of nitrification. Eleven flasks, 
well corked, with inlet and outlet tubes, were connected in series, 
some of them containing peat, viz., No. 8, peat with ammonium chlo- 
ride, No. 9, peat with oxide of iron, No. 10, peat with both ammonium 
chloride and oxide of iron, the others different combinations of am- 
monia, clear water, &c. Oxidising agents were drawn through the 


series by an aspirator for eleven days. Those flasks which contained 
peat were the only ones which yielded nitrogen reactions. The same 
experiments were repeated with peat which had previously been 
treated with warm acids, the results in this case being negative, 
further confirming Schlosing’s theory that the ferments in the peat 
were destroyed by the acid. J. F. 


Influence of Atmospheric Electricity on the Growth of 
Plants. By C. Naupin (Bied. Centr., 1880, 336—337).—Grandeau 
by his experiments showed that the blooming and fruiting of plants 
was retarded or accelerated by the fact of atmospheric electricity 
being allowed access or not to certain plants. 

The author of this paper does not exactly contradict Grandean’s 
conclusions as far as the plants which he (Grandeau) experimented 
on, but the results of the later experiments are calculated to throw 
doubts on the general application of any rules as yet discovered. 
Nanudin’s observations were made at Antibes, in the south of France, 
whilst Grandeau’s were made at Nancy, in the north-east. The field 
was quite open, no high object in the neighbourhood. The apparatus 
for keeping off electricity was an iron cage, which let in less light 
than Grandeau’s arrangement. The plants were French beans, lettuce, 
and tomatoes, some of which were planted under the cage and some 
outside, but the other conditions were exactly similar. As already 
indicated, the results of the crop were that the plants which were 
sheltered from atmospheric electricity were in every respect superior 
to those grown in the open. 


910 ABSTRACTS OF CHEMICAL PAPERS. 


The author thinks that the injurious effect of trees on vegetation is not 
' due to their effect in keeping away electricity, but finds a ready solu- 
tion in their shadow, and the exhaustion and drying up of the soil by 
their extended roots. On the other hand, many plants seek and thrive 
best in the shade of trees. The question of the effect of atmospheric 
electricity is stillin a very unsettled state, and probably varies with the 
species of plant, the climate, &c., and while our experience is so 
limited the promulgation of generalities on the subject should be 
avoided. J. F. 


Energy of Assimilation in Plants. By C. A. Wesur (Bied. 
Centr., 1880, 378).—The green leaves of the higher orders of plants 
by their activity in assimilation produce their combustible consti- 
tuents. These, minus the ash, are generally taken as the measure- 
ment of the energy; but the experiments made by the author lead 
him to believe that there is a considerable difference between the 
powers of assimilation in different species of plants. Those actually 
experimented on were Tropeolum majus, Phaseolus multiflorus, Ricinus ~ 
communis, and Helianthus animus. J. F. 


Formation of Chlorophyll in the Dark. By C. Franavtr 
(Bied. Centr., 1880, 556—557).—The author suggests that the chloro- 
phyll in the young shoots of certain plants which have grown in the 
dark was already formed in the seed while still connected with the 
plant. ; J. K. C. 


Chlorophyll in Epidermis of Foliage of Phanerogams, 
By A. Stour (Bied. Centr., 1880, 376).—Chlorophyll was found in the 
epidermis of the leaves of 94 out of 102 specimens of dicotyledons 
and broad-leafed Gymnosperms, but was not detected in the narrow- 
leafed species, or in monocotyledons. It was found chiefly in the 
cells of the under leaves, the leaf-stalks and the stems; that which 
existed in the cells of the apper surface of the leaves had been decom- 
posed by the action of intense light. It was formed by the aggrega- 
tion of green protoplasmic matter to the starch corpuscles ; the starch 
was modified afterwards, but the chlorophyll showed no assimilation 
energy. J. F. 


Influence of Annual Temperature on Change of Colour 
in Leaves. By H. Hormayn (Bied. Centr., 1880, 378—379).—If a 
thermometer be freely exposed to sunlight, and the readings above 
0° C. added together from the lst of January to the day in autumn 
when the turn of the leaf is general, and the same practice pursued 
for several years, a curve can be constructed which will show consider- 
able variations. If then another curve is constructed below it, com- 
posed of the various days on which the change of colour became 
general, there will be found a correspondence which cannot be acci- 
dental, but which, on the contrary, has been confirmed by so many 
observations, that the author does not hesitate to formulate it as the 
expression of a law. The temperatures of January and February, the 
time of rest for plants, cannot exercise any influence, neither is it 
probable that of April or May does so, when the leaves first appear, 
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and as there is no regular interval of time between the budding of 
the leaves and their turn, the few weeks immediately previous to that 
period are the most important. The more cloudy the autumn, and 
the lower the sum of the temperature of the last month of it, the 
longer the leaves remain green. The author draws attention to 
similar results to be observed with plants grown in shade, although 
their behaviour under such conditions is not so regular. J. F. 


Breathing of Plants and Animals. By J. Jamieson (Bied. 
Centr., 1880, 374).—The author, in a memorial submitted to the Royal 
Society of Victoria, traces certain resemblances between the breathing 
of plants and of animals, and says that in the same manner as the in- 
haled oxygen combines with the heemoglobulin of the blood of animals 
and forms more active combinations of the character of ozone, so doés 
it combine with some fluid in plants, which fluid has not yet been 
identified, but that the presence of ozone in the ripe fruit can be de- 
tected by any of the ordinary tests, such as guaiacum or iodide of 
starch. J. F. 


Intramolecular Respiration of Plants. By J. Worrmany 
( Bied. Centr., 1880, 554—555).—From experiments made with young 
shoots of Vicia faba and Phaseolus multiflorus, the author concludes 
that the carbonic anhydride given off by plants is referable to intra- 
molecular action alone, and is independent of atmospheric oxygen, 
that the albumin converts the carbohydrates into alcohol with evolu- 


tion of carbonic anhydride; the alcohol by means of atmospheric 
oxygen is converted into acetic acid, and by consolidation and re- 
arrangement of the molecules of the latter, carbohydrates are again 
formed. J. K. C. 


Influence of Continuous Sunlight on Plants. By Scuiipe.er 
(Bied. Centr., 1880, 521---523).—The results of the transporting of 
southern plants to arctie regions, where they enjoy a lengthened 
period of unbroken sunlight, are that the development of the pig- 
ments and aroma of the plants and fruit is greatly increased, whilst 
the sweetness of the latter is much diminished. The ripening process 
is also quickened. J. K. 


Functions of Vegetable Ducts. By J. Béum (Bied. Centr., 
1880, 526—529).—The author, after stating that the original function 
of the ducts in growing plants is for the conveyance of sap, and 
not of air, and that as the tubes become older, air finds an entrance, 
proceeds at some length to give the conditions under which the 
passage of water through the ducts occurs. J. K. C. 


Influence of Salts on the Absorption of Water by Roots. 
By J. Vesqur (Bied. Centr., 1880, 556).—Under normal conditions 
plants absorb moisture more quickly from distilled water than from 
saline solutions; bnt after being for some time in the former, they 


absorb water more rapidly from salt solutions, and vice versd. 
J. K. C. 


912 ABSTRACTS OF CHEMICAL PAPERS. 


Quantity and Distribution of Water in Trees. By N. Gexez- 
now (Bied. Centr., 1880, 379).—The author’s experiments were made 
on trees 11 to 35 years old of the species Acer platanoides, Betula alba, 
and Populus tremula; he found that the amount of moisture increases 
from the bottoms to the tops both of stems and branches, the extreme 
points, however, being drier than the part immediately below, and the 
extreme base somewhat damper than the portion immediately above 
it. In the bark, this law is observed even more strictly than in the 
wood, the author having found no variations from the before-men- 
tioned rule. The relative moisture of bark and wood varies very 
much in different trees; the wood of the fir is damper than the bark ; 
with the maple, the reverse is the case. The wood of the fir contains 
more moisture than that of any of the other trees examined, containing 
in winter 64°5 per cent., in spring and autumn 63 per cent., in summer 
60 per cent.; maple in spring 44°4 per cent., in winter 3771 per cent. 
The birch similarly shows less moisture in winter than in summer, 
advancing from 46°4 per cent. to 71°8 per cent. in the month of May. 

J. F. 


Sap of Trees and Specific Gravity of their Wood. By 
NORDLINGER (Bied. Centr., 1880, 379—381).—The presumption that 
the dryness or heavy rainfall of the preceding winter has an effect 
on the quantity of sap in trees has been found to be erroneous. The 
author has constructed a graphic curve which shows a regular propor- 
tion, irrespective of rainfall or weather, all the trees observed show- 
ing a decided falling off in quantity at the end of the year, changing 


to an increase as the winter passed away, and continuing into the 
summer. 

The minimum quantities of sap contained in different trees does not 
appear to vary in proportion to their specific gravities, the beech with 
one-third greater sp. gr. (dry) than the hazel shows the same minimum 
contents of sap, and the denser mulberry contains more than the hazel. 
The maximum sap-content, however, is different, being higher in the 
soft and porous than in the hard and denser kinds; trees with needle 
foliage showed the least variation in both their maxima and minima. 

The differences of dry and green weight of the various woods ex- 
amined is less during the course of the year than the variations of 
sap-contents. The author has constructed graphic curves showing 
these variations. a. F, 


Relation between the Starch, Phosphoric Acid, and Mineral 
Constituents of the Potato. By H. Prtier (Compt. rend., 90, 
1361—1363).—The results of the analyses of H. Joulie, which were 
undertaken with an entirely different object, having been placed at 
the disposal of the author, have been recalculated by him so as to 
exhibit, firstly, the relation existing between the starch and mineral 
constituents of the potato tuber, and secondly, the unvarying composi- 
tion of the whole vegetable when the constituents are referred to 100 
kilos. of starch. 
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From these tables it will be seen— 

1. That there is a constant relation between the total shetsbields 
acid derived from the whole plant and the starch. 

2. That there is also a relation between the starch and the total 
mineral constituents, the silica being deducted. 

3. That there are great differences in the proportions of the prin- 
cipal alkalis, potash and lime, when calculated to 100 kilos. of 
starch, but that there is an equivalent substitution for these alkalis, so 
that the quantity of sulphuric acid necessary to saturate all the bases 
is sensibly the same. 

4, That these relations exist in different sorts of potatoes grown on 
different soils and in different years. 

5. That the silica and nitrogen vary between considerable limits, as 
has already been shown in the case of beetroot. 

Another variety of potato, called “chardon,” gave likewise 1:1 
kilos. of phosphoric acid per 100 kilos. of starch, whilst the 
“rose hative’” yielded 0989 kilo. of phosphoric acid; the ash of 
the former, without the silica, was 8°22 kilos., and that of the 
latter 7 kilos. 

The interesting point in connection with these analyses is that the 
relation, 1-1 kilos. of phosphoric acid to 100 kilos. of starch, is 
sensibly identical with the relation between the phosphoric acid and 
sugar in the sugar-beet. J. W. 


Calcium Oxalate in Plants. By B. J. van per Piora (Bied. 
Centr., 1880, 556).—In the leaves of many plants the lime increases in 
the ash with the age of the leaf from 6 to 9 per cent., but is unaccom- 
panied by a proportionate increase of oxalic acid, and appears to have 
no connection with the amount of the latter substance present. 

> oe ©. 

Presence of Alcohols and Hydrocarbonss in Plants. By 
Gurzrit (Bied. Centr., 1880, 377).—The author discovered ethyl and 
methyl alcohols in the distillates from the fruits of the Heraclewm 
giganteum, Pastinata sativa, and Anthriscus Cerefolium, and also ethyl 
butyrate in the lowest boiling fraction of the heracleum oil. He dis- 
misses as unfounded the supposition that these have been formed during 
the process, but believes they exist in a free state in the plants. The 
author also proves the existence of a hydrocarbon of the general formula 
C,H.,, and has discovered a new body which he calls heraclin. This 
substance does not contain nitrogen, is devoid of smell and taste, and 
is of the empirical formula C,,H.O.; melts at 185°, and crystallises 
out of an alcoholic solution in star-shaped groups of silky needles, 
which are at first white, but become yellow on exposure to light. 

Heraclin is indifferent to litmus, insoluble in water, but easily soluble 
in chloroform, with difficulty in cold ether, carbon bisulphide, and aleo- 
hol. Concentrated sulphuric acid yields a deep gold-coloured solution, 
from which it separates on the addition of water. Heraclin, as also the 
hydrocarbon above mentioned, is found in the fruits of H. giganteum, 
H. spondylium, and Pastinaca sativa. Further experiments are promised, 
to show whether it varies in quantity with the ripeness of the fruit 
and also with the quantities of alcohol present. J. F. 
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Composition of the Ashes of the Trunk, Leaves, and Fruit 
of the Orange and the Mandarin Orange. By L. Riccrarp1 
(Gazzetta, 10, 265—279). 


Analyses of the Ash of Certain Spice Seeds. By C. Epzarp1 
(Bied. Centr., 1880, 382—383). 


Coriander, Fennel, Dill, Carraway, 
per cent. per eent. per cent. | per cent. 


Amount of ash in air-dried , i : F 
PING 506 a0seie ee 4°76 7°69 6°31 5°38 


35°16 31-96 31°61 26°31 

1-28 2°38 2°11 6°54 
22°10 19 54 26°51 18 04 
12°21 14°03 7°45 8°27 
Oxide of iron 1°18 2°12 1-96 3°57 
Phosphoric anhydride ..... 18-55 16°47 17°32 24°29 
Sulphuric o oo eece 6°54 9°98 6°72 5°39 
Silicic 1°03 0°87 2°50 4°98 
Chlorine 2°51 3°41 4°88 3°10 


The composition and quantities of ash resemble those of the seeds 
of the esparset, fodder beet, sugar beet, &c. J. F. 


Sweet Potato. By H. Enpemann and G. A. Procuazka (Chem. 
News, 42, 8).—The sweet potato rot is produced by the parasite 
Mucor mucedo. The mycelium of the parasite travels to a certain 
distance into the interior of the plant where it disappears, and the 
potato is rapidly destroyed by Bacteria. Aspergillus niger produces a 
similar result, but is not so rapid in its action. Aspergillus glaucus 
and Penicilliwm glaucum do not produce sweet potato rot. From the 
authors’ researches, it appears that cane-sugar is produced, although 
Ledour states that the sugar formed is glucose. L. T. O'S. 


Influence of the Manure on Potato Disease, and the Starch in 
the Potato. By M. Mircxsr (Bied. Centr., 1880, 501—504).—Experi- 
ments carried on with the view of ascertaining the influence of dif- 
ferent kinds of manure on potato disease, showed that in the cases 
under investigation Chili saltpetre especially favoured the spread of 
the disease. This, however, might perhaps be better accounted for 
by the different depths and different soils in which the potatoes were 
placed, as experiments of a few years back showed that with the same 
manure the percentage of diseased potatoes varied from 4 to 17. 
As regards the quantity of starch in potatoes, this was found to be 
very little affected by any of the manures employed, and varied more 
with the sort of potato under investigation, J. K. C. 


Influence of Ethyl Iodide on Germination. By C. Rasurgau 
(Bied. Centr., 1880, 375).—The influence of this compound is to pre- 
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vent germination. A quantity of the seeds of the watercress sown on 
@ sponge in damp sand in a vessel supplied with clean pure water ger- 
minated in two days, but ceased growing when ethyl iodide in water 
was put into the bottom of the vessel. The behaviour of the sub- 
stance with plants is similar to ether, chloroform, and ethyl bromide ; 
it acts on the animal organism in the same manner as chloroform. 


J. F. 


Analyses of Norwegian Hay. By W. Dirks (Bied. Centr., 1880, 
331—332).—A report of the examination of certain samples of forest 
hay from different districts in Norway. One of the samples was from 
a person who had fed cattle upon it with the simple addition of straw, 
and found his herd subject to weakness of the bones. The composi- 
tion of the different samples showed, in comparison with ordinary 
meadow hay, an abnormal proportion of silica, with only about one- 
third of the average quantity of lime and phosphoric acid generally 
found in good fodder. Should cows be fed solely upon this hay, there 
would be barely enough phosphoric acid for their daily needs. If they 
should be heavy milkers or with calf, the quantity would be insuffi- 
cient, and the result would be a weakening of the bones and liability 
to fracture. The addition of bone meal or fish guano to the hay is 
recommended, or the employment of some other highly concentrated 
fodder. 


Digestibility of Oat-straw, Hay, and Pea Holms. By E. 
Wotrr and others (Bied. Centr., 1880, 328—330).—The consumption 
of different kinds of straw by sheep has been little investigated, and 
the question presents difficulties, owing to the different quantities 
given to the animals. The oat-straw used in the experiment was fully 
ripe, rather strong and coarse; the pea holms contained some leaves 
and half-formed pods, and was consequently proportionately more 
tasty and nourishing ; the meadow hay was of an ordinary and average 
character. The animals were two wethers of the bastard Wurtemberg 
breed, 10 months old. The consumption and the digestibility of the 
pea holms was far better than that of the oat-straw, and as a food 
fully equal in every respect to good average meadow hay, young 
growing sheep could supply the requirements of their growth on the 
former, but the meadow hay alone was not sufficient nourishment as a 
constant food. It is, however, probable that older animals might have 
consumed positively and relatively larger quantities with advantage ; 
the oat-straw also was of a coarse nature. 


Disease in Sheep caused by Lupines. By F. Krocxer (Bied. 
Centr., 1880, 517—520).—A large flock of sheep were fed with lupines, 
of which the seed contained 1 per cent. of alkaloids. In less than 
three weeks more than half of them died. The lupine hay was covered 
with a kind of fungus, but whether this had anything to do with its 
poisonous effects was not ascertained. J. K. C. 


Disease in Sheep caused by Lupine. By J. Kiinn (Bied. 
Centr., 1880, 550—552).—As the injurious action of lupine seeds can 
be prevented by steaming, the author suggests that experiments be 
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instituted to find whether this result may be obtained by the over- 
heating of lupine hay during its preparation. J. K. C. 


Composition of Two Varieties of Turnips. By G. Janncrr 
(Bied. Centr., 1880, 532—530).—Two kinds of turnips, “golden 
tankard” and “ mammoth red long,” were analysed; the former pro- 
duced diarrhoea when given as fodder, and the cause of this was ex- 
plained by the chemical constitution of the ash, which was found to 
contain more soluble nitrates and sulphates than the former. 

J. K. C. 

Value of Acorns as Fodder. By H. Czusara (Bied. Centr., 
1880, 327—328).—The author’s experiments with Quercus pedunculata 
and Q. cerris shows that the kernel of the acorn is a valuable food 
when supplemented by starchy material ; nearly half the husks consists 
of cellulose. He states also that the kernels of various species of oak 
differ considerably in the proportion of their constituents. 

The chemical analyses of the two above-named varieties will give a 
fair idea of the general composition of the kernels :— 


Soluble Constituents—per cent. 


Other or- 
Sugar. Dextrin. Protein. Ash. ganic matter. 


Quer. ped. 3°31 0°0 1:21 2°70 11°82 
Quer.cerris.... 6°71 4°72 0°62 1:99 797 


Insoluble Constitwents—per cent. 


Other organic 
Cellulose. Oil. _ Ash. Protein. Starch. matter. 


Quer. ped. .. 1°95 6:03 010 482 64-48 501 
Qner.cerris.. 2°51 11°52 020 352 58:54 1°60 


J. F. 


Cultivation of Sugar-beets. By A. Lapursavu (Bied. Centr., 
1880, 321—326).—This paper is a report of experiments made at the 
Agricultural Experimental Station of the Department du Nord in the 
year 1878, on the culture of the sugar-beet. The experiments were 
divided into four sections: firstly, as to the effect of increased quan- 
tities of suitable manures; secondly, a comparison of the effects of 
twenty different manures; thirdly, the sowing of sprouted or un- 
sprouted seeds; fourthly, on the advantages of ridge culture. The 
first experiment was made with a mixture of manures which the 
author had previously found to be efficacious ; it contained nitrogen in 
three forms, viz., in combination with organic substances, 2°60 per 
cent.; in the form of ammonia, 3°00 per cent.; as nitric acid, 2°25 per 
cent.; available phosphoric acid, 7 per cent.; potash, 5 per cent. ; 
100 kilos. of this manure cost 30 francs, and the quantities employed 
were 350, 700, 1,050, 1,400, 1,750 kilos. per hectare; one plot re- 
mained unmanured. The seeds were of two sorts; one the so-called 
Betterave de Pologne, and the other the acclimatised White Silesian. 
The field was a clayey soil; the seed sown on 30th April; the manure 
spread out some time previously. In one portion it was ploughed in, 
while in the other it was laid in the furrow. 

VOL. XXXVIII. 3s 
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_ The results were tabulated, and the following conclusions drawn b 
the author :—The weight of the crop increases proportionally to the 
manure employed. The ploughing in of the manure invariably pro- 
duced better crops than when left in the furrows. 

At an examination made lst September of roots taken from plots 
treated with the larger quantities of manure, the juice was thinner 
and poorer in sugar; but after that, the differences equalised them- 
selves, The actual quantity of sugar yielded increased with the in- 
crease of manure. With similar quantities of manure, the red-topped 
beet produced heavier roots and more sugar, but the juice of the white 
Silesian was richer in sugar. With both kinds of seed the results of 
the experiments were very satisfactory, there being an increase in the 
crop more than sufficient to compensate for the expense incurred. 

The manner of distributing the manure has also a considerable effect 
on the form of the roots. The plants grown on the plot which had 
been ploughed in were regularly formed ; only 25 per cent. with side 
roots or any irregularities, whilst 60 per cent. of the roots from the 
other plots were irregular, forked, and side-rooted. 

The experiments on the effect of different manures were made on 
soil of a medium quality; a cold, damp, clay field, poor in lime. 
Sowings made Ist June; digging out on 5th October; on Ist Sep- 
tember an examination of the roots was fairly made. In respect of 
weight, the later drawn roots had the advantage over the earlier; the 
easily decomposed salts were assimilated in the earlier portion of the 
time. During the last month of the period, very little change took 
place in the quantity of juice or its sugar contents. 

There were 25 sorts of manure tried, and the author, as in the 
former case, summarises the results of his tables thus:—The addition 
of precipitated phosphate to stable manure gave no remarkable results. 
Superphosphate was better, but not more than lime alone, which goes 
to.prove that the soil was deficient in lime rather than in phosphoric 
acid. Wool waste and rags gave their best results when mixed with 
caustic solutions and rendered soluble; the addition of lime increased 
the amount of the crop considerably ; phosphoric acid and potassium 
superphosphate had a similar effect. The best results were, however, 
obtained when chemical manures were ploughed in together with 
lime; lime in combination with roasted leather also produced good 
results. Slaked lime in powder is more efficacious than unslaked in 
lumps. Sodium nitrate, particularly mixed with lime, gave higher 
results than ammonium sulphate. 

These experiments are considered as proving conclusively the ad- 
vantage of employing manure containing nitrogen in the three forms 
already referred to, with the addition of available phosphoric acid and 
potash. 

The employment of seeds sprouted, according to Derdme’s method, 
was the subject of the next experiment. The seeds, after being 
steeped, are allowed to heat spontaneously until the germination is 
started. So prepared, they appear above ground in four or five days 
at latest, and grow very regularly; the start which they get saves 
them from the insects to which they are liable to become a prey when 
tenler, A bottom layer of chemical manure under the seeds about 
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4 to 14 cm. deep helps their progress. Ladureau’s experiments with 
nine different sorts of manure bears out Derdme’s conclusions as to 
the decided advantage of sowing the sprouted seeds. J. F, 


Potato Culture. By P. Wacner and W. Roun (Bied. Centr., 
1880, 339—341).—The design of the authors was, by an extensive 
series of experiments with different varieties of the root, to discover 
the particular kind most suitable to the soil and climate of their 
province; for this purpose they selected 75 different kinds of potato, 
and, having carefully cultivated them, give the results in gross weight 
and percentage of starch, of which the following are those obtained 
with a few of the most prolific sorts. The third column shows the 
relative yield as compared with the average of the whole 75 taken as 
100. The morgen equals 0°25 hectare, the centner 50 kilos :— 


Centner per | Starch per | Comparative 


Sorts. pas, 


Bed Aldekerte s.occsccccccccccesvecs 
White Bavarian 

Patterson’s Elegancy 

Richter’s Imperator. ....02..cecesesees 
Patterson’s Blue Irish. ..........0.6. 


18 °4 
16°1 
17°2 
19°8 
i | 
15 °2 
16 *4 
16°3 
19 °2 


_ 
Ev) 
or) 
a 


ARASH E SOAS 


Early Vermont 
Violet Victoria 


The astonishing results of Richter’s imperator strike the eye at 
once, and every one who has cultivated it agrees that it is of a very 
hardy nature; it is also a handsome, smooth potato, and the stalk 
strong and straight. The authors recommend this variety most 
strongly to the attention of farmers; the other sorts mentioned are 
also commended. J. F. 


Damage to Pea and Bean Seeds by Weevil. By E. Wottyy 
and others (Bied. Centr., 1880, 341—343).—The authors refer to pre- 
vious experiments by G. Marck, already noticed (this vol., p. 734), 
in which he says that the larve of this beetle generally destroy both 
plumula and radicula; and they say that such destruction is quite 
exceptional, but that beans suffer less than peas. The result of twenty 
experiments prove the damaged seeds to be slower in their germina- 
tion, and the young plants weaker than those from untouched seeds. 
The yield from the sound seeds was also greater than from the un- 
sound, 

It is recommended to suspend the cultivation of these crops for 
several years when the weevils appear to have made their home in any 
part of the farm. The means recommended for destruction of the 
pest is the use of carbon bisulphide vapour in close vessels, where they 
perish in less than ten minutes. 

3s 2 
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Further examinations of the seeds showed that 100 contained 190— 


200 larves, some of them having as many as six in the one seed. 
J. F. 


Cultivation of Beet Seeds. By K. Miuer (Bied. Centr., 1880, 
381).—This is a report of comparative trials of the qualities of 
certain beet seeds raised by Simon Legrand, a famous French seed 
grower. The experiments were made against certain favourite local 
sorts; they resulted entirely in favour of M. Legrand’s seeds, but the 
details are not of general interest. J. F. 


Analysis of Beet Seed. By H. Priter and M. Liesscuurz 
(Compt. rend., 90, 1363—1365).—Four sorts of seeds were taken for 
examination :—(1.) Red-crowned white sugar-beet. (2.) Improved 
white “vilmorin.” (3.) Green-crowned beet. (4.) Red variety. 
100 seeds weighed 2:083 grams. The seeds were rubbed between two 
wire sieves so as to separate the exterior portion called dentelle or 
envelope, from the interior portion or nucleus, in order that both 
might be analysed separately. 100 grams of seed yielded 14°87 grams 
of envelope and 85°13 grams of nucleus (vide Table, p. 921). 

The quantity of mineral matter contained in the envelope is nearly 
three times as great as that in the nucleus, whilst the latter is richer 
in fatty substances and starch. 

The authors propose to keep some seeds for three or four years in 
order to ascertain whether the oxidation of the fatty matter is the 
cause of its non-germination, it having been stated by Ladureau, more 
especially in connection with oleaginous seeds, that this is the cause of 
the non-germination of old seeds. J. W. 


Investigation of the Composition of Soil from a Graveyard. 
By E. Reicuarpt (Arch. Pharm. [3], 15, 421—426).—The graveyard 
from which the samples were taken had been unused for thirty years, 
and they were taken in two series from depths of (1) 2 metres; 
(2) 14 metre; (3) 1 metre; (4) 0°5 metre below the surface; (5) the 
surface. In none of them could ammonia be detected, and they lost 
when ignited quantities varying from 5°1—8°7 per cent. of their 
weight; part of this loss must be due to carbonic anhydride, as the 
soil consisted principally of dolomitic chalk. Ignited with soda-lime, 
the samples from the surface yielded larger quantities (0°28) of nitro- 
gen than the samples from 2 metres (0:14). Also when ignited in 
closed tubes it was found that all samples yielded water, ammonia, and 
animal oil, but that this was yielded in larger quantities by the surface 
than by the lower soil. KE. W. P. 


Influence of the Soil on the Tannin of Oak-bark. By M. 
FreiscHer (Bied. Centr., 1880, 489—491).—In order to compare the 
quantity of tannin in the bark of oak trees grown on sandy soil and 
moorland, samples of the bark of ten twelve-year old trees grown on 
each of the two kinds of soil were taken and analysed ; bark of oak 
from sandy soil was found to contain 43 per cent., and that from 
moorland 5:7 per cent. of tannin. J.K. C. 
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Ash of Beet. By H. Peter (Bied. Oentr., 1880, 529—532).—For 
every 100 kilos. of sugar in beet about 13 or 14 kilos. of ash, con- 
sisting chiefly of alkaline and earthy phosphates, are taken up from 
the soil. J. K. C, 


Experiments on the Growth of Hyacinths. By A. E. v. 
Rogen (Bied, Centr., 1880, 381). 


Sowing Broadcast or in Drills. By Parrow (Bied. Centr., 1880, 
374—375).—Two plots of ground were well tilled 12 inches deep, and 


consequently, did not suffer so much; the yield per 100 square ruthen 
was— 

The portion sown in drills »..s 261 kilos, 

Broadcast 


Surplus in favour of drill culture... 42 ,, 
J. F. 


Manuring Experiments. By P. Wacner and G. Drecuster 
(Bied. Centr., 1880, 491—499).—Manuring experiments carried out by 
different individuals have yielded such varying and often conflicting 
results, that it has-been proposed to allow a working error of + 5 per 
cent. in each experiment; if this, however, were fully carried out, the 
variety and conflicting nature of the results would be very largely 
increased, instead of diminished. The only method of obtaining 
genuine comparative results is to take great care that the conditions 
of each experiment should vary as little as possible. Wagner makes 
use of small plots of land, from 1 to 2 meters square, separated by 
walls of cement, containing soil which has been made as uniform as 
possible in quality by careful mixing, and six plots, at some distance 
from each other, are selected for each kind of manure to be operated 
on. By this means the experimental error may be reduced to 1 per 
cent. Drechsler recommends that, as soils are nowhere uviform, 
experiments with the various crops to be raised should first be carried 
on without any manure, in order to ascertain the capabilities of the 
soil of the various plots used, and to make allowance for these in inter- 
preting the results of manuring experiments. J. K. C. 


Manuring Experiments with Wheat. By P. Genay (Bied. 
Centr., 1880; 372).—The following experiments on the effect of dif- 
ferent manures on wheat are of interest; but the author expressly 
says that the results are only of decisive value for his own land. The 
ground had not been manured for the previous three years. 


ANALYTICAL CHEMISTRY. 923 


Crop. Gain over unmanured. 
Amount 
Name of manure. applied per 
hectare. 


Grain. Straw. 


kilos. kilos. 
200° kilos... . } 550 1160 
25 hliters. .. 400 1040 
Malt combings 1000 kilos... 350 740 
Poppy 600 kilos. .. 300 
Chili saltpetre 100 kilos. .. 300 
Poudrette 15 hliters... 250 

re errr » « 200 
Unmanured ......... — — 


J. F. 


Manuring Experiments on Moorland. By Watpner and 
SrauBEsanD (Bied. Centr., 1880, 499—500).—Bone-meal and potash 
salts were employed as the manures. Two plots of moorland, one 
uncultivated and the other reclaimed, were separated each into two 
parts, over one of which sand was strewn to the depth of 2 cm., and 
planted with potatoes. The yield was. not satisfactory in any case, but 
the plots which had been covered with sand produced much more 
than the uncovered soil, especially where potash salts were employed 
as manure. J. K. C. 


Manuring Experiments with Beet-sugar. By M. Mircxer 
(Bied, Centr., 1880, 505—509).—In some cases Chili saltpetre gave 
better results when applied in autumn, and in others when used in 
spring; in combination with superphosphate, the best yield was obtained 
when the crops were manured in spring, whereas sulphate of ammonia 
applied in autumn always produced a better effect than in spring, 
although in neither case was the yield equal to that obtained by the 
use of Chili saltpetre in the early part of the year. The quality of 
the produce was very little influenced by the use of any manure except 
phosphate, the latter raising the percentage of sugar in the sap from 
11°8 to 12-5, the results being most favourable when the phosphate 
was applied in spring. J. K. C. 


Analytical Chemistry. 


Method for Determining the Temporary Hardness of Water. 
By V. Warrna (Ber., 13, 1195—1198).—10 c.c. of the water are 
introduced into a cylinder graduated in cubic centimeters; to this is 
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added a piece of filter paper, which has been saturated with the extract 
of Campeachy wood and dried. To the water thus coloured, centinormal 
hydrochloric acid is added, until it becomes orange, and is then well 
shaken ; the greater portion of carbonic acid is evolved, and the solu- 
tion becomes red; acid is added, and the shaking repeated until the 
liquid assumes a bright orange yellow. The amount of hydrochloric 
acid added may be read off on the cylinder, and may either be calcu- 
lated as calcium carbonate, or in degrees of alkalinity, which the 
author proposes should be done, since the alkalinity of a water depends 
not only on carbonates of calcium and magnesium, but also on alkaline 
carbonates and silicates. Every cubic centimeter of centinormal 
hydrochloric acid is taken as a degree of alkalinity. In some good 
waters, the author finds this to vary from 3—6°, whereas in bad waters 
it rises to 15°. This method is specially adapted for travellers, as it 
requires the use of very little apparatus. 

When water is heated under pressure, its alkalinity decreases with 
increase of pressure. y. Fs & 


Estimation of Retrograde Phosphoric Acid as Ammonium 
Citrate. By A. Konia (Bied. Centr., 1880, 552—553).—By using quan- 
tities of the same material, varying from 0°5 to 2 grams, the percentage 
of phosphate dissolved in ammonium citrate was found to vary as much 
as 7 or 8 per cent., according to the proportions taken ; results, there- 
fore, obtained by this method can only be even comparative when the 
same quantity of material is used. J. K. C. 


Standard Soda Solution. By H. Enpemann and G. A. ProcHazKa 
(Chem. News, 42, 8).—The authors confirm the statement of Gerres- 
heim (Annalen, 1879) regarding the basic properties of Millon’s base, 
obtained by the action of ammonia on mercuric oxide. Soda solution 
containing chlorine, sulphuric, silicic, and carbonic acid, may be freed 
from these impurities by shaking with the base. A chemically pure 
standard soda solution may also be prepared by this means. 

' L. T. O'S. 


Detection of Copper. By H. Enpemann and G. A. ProcuazKa 
(Chem. News, 42, 8).—On evaporating a solution of cupric bromide, 
its colour changes from blue to reddish-brown, and finally to black, 
the anhydrous bromide being formed. By adding concentrated hydro- 
bromic acid to a dilute copper solution, a dark brownish-red or a violet 
colour is at once produced. 0:001 mgrm. of copper may readily be 
detected by this means. L. T. O's. 


A Lecture Experiment. (Chem. News, 42, 27).—By means of 
Holman’s lantern for the oxyhydrogen blowpipe, which may be used 
either as a vertical lantern, a projecting microscope, or a megascope, 
the cupellation of gold or silver may be effectively illustrated. 

The cupel is held by means of a thick copper wire in the focus of 
the light from the condensing lenses of the lantern; its image is 
projected on the screen, and it is brought to incandescence by means 


ANALYTICAL CHEMISTRY. 925 


of the oxyhydrogen blowpipe. The weighed quantity of alloy, enclosed 
in sheet lead, is dropped into the cupel, whereby it is melted, and the 
lead as it is oxidised is absorbed by the cupel, forming a dark ring in 
the bottom. As the precious metal becomes exposed to view, a sheet 
of light passes over the surface, and finally, when all the lead is 
absorbed, the purified metal becomes visible as a brilliant globule. 

L. T. O’S. 


Detection of Cotton-seed Oil in Olive Oil. By B. Nicketis 
(Chem. News, 42, 27).—Olive or Gallipoli oil gives an absorption- 
spectrum showing a cutting out of the blue and violet rays, a fine line 
in the green, and a distinct deep band inthered. Cotton seed oil gives 
the same result in the blue, but the green and red arecontinuous. By 
comparing the spectrum of the suspected oil with that of a standard 
thickness of olive oil, any difference in the intensities of the band in 


the green and red portions of the spectrum will indicate adulteration 
of the oil. L. T. O'S. 


Stall Sampling in Milk Analysis. By P. Du Rot and Kircuyer 
(Bied. Centr., 1880, 352—354).—The authors propose that when a 
suspected sample shows on the lactodensimeter an abnormally low 
degree, that a proper officer should milk the cows in the stall within 
one day at latest from the time of confiscating the original sample, the 
analysis of the second being made in exactly the same manner as the 
first sample. 

This recommendation is based on the consideration that milk expe- 
riences very little alteration during 24 hours, either as regards specific 
gravity or composition, in support of which the authors give some com- 
prehensive tables. From these tables, it may be seen that old milking 
cows yield a higher percentage of total solids and of fat than fresh 
milkers. The older milkers gave with two exceptions 13, 14, and even 
16 per cent. total solids, and 4 to 5 per cent. butter; the young milkers 
giving seldom over 13 per cent. solids, and the butter ranged between 
2°348 and 4°573 per cent. The milk of a herd when mixed together 
varies but little from day to day ; but when a single cow is in question, 
there may be palpable differences between the morning and evening milk- 
ings, and the authors caution analysts against too speedy a condemna- 
tion on insufficient data. Tollens, commenting on this paper, recom- 
mends that analysts should cease to certify that milk is adulterated 
with such and such a percentage of water, but to fix a standard suffi- 
ciently high to condemn all milk below that, and have it sold at a low 
price, whilst milk which reached or passed the standard should be 
designated good, particularly good, nursery milk, &c., &c.: that in 
fact the quality should rule the price in the same way as choice joints 


of meat are charged a higher price than those which are coarser. 
J. F. 


Milk Analysis. By Benrenp and others (Bied. Centr., 1880, 351 
—352).—The three data in milk analysis which are generally deter- 
mined experimentally—fat, total solids, and sp. gr., are interdependent, 
and the authors formulate a method of deducing one of them when 


Ht 
Mt 
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the other two are known. The fat being determined by the lacto- 
butyrometer, and the sp. gr. in the usual mauner, the authors, by 
means of voluminous tables which they have compiled, determine the 
“solids not fat,” and adding thereto the fat obtaim the ‘total solids.” 
They have submitted their tables to proof by analysing a number of 
samples and comparing the results with those shown in the tables, the 
difference being very small, not 0°38 per cent. Clausnitzer and Mayer 
determine the sp. gr. and obtain the total solids by evaporating 0°5 c.c. 
in a platinum capsule at 110° in a drying chamber with glass doors 
and cover, and obtain the fat by the following formula :— 


s—l 
X=t x 0789 — —___, 
x 0789 — 00475 
X being the fat sought, ¢ the total solids found, S = sp. gr. of the 
milk: for example— 

1:0325 — 1 
12: . cio iad 
70 x 0789 ~~ T0475 

One of the authors made an attempt to estimate the water in milk 
by means of common salt, the principle being the same as that employed 
in beer analysis, where the poorer the beer in alcohol, the more salt it 
will take up. This succeeded with the milk to a certain extent, but 
eventually it became so thick that the sp. gr. could not be taken, and 
the attempt was abandoned as unsuccessful. J. 


= 3:18 per cent. fat sought. 


Condensed Milk. By E. Wein (Bied. Centr., 1880, 362).—Experi- 
ments have shown the author that the fat in condensed milk cannot be 
estimated in the usual manner by evaporation with sand and treat- 
ment in an ether apparatus, as the large quantity of sugar present 
causes the formation of hard lumps which the ether cannot penetrate. 

The method he pursues is to place 5 grams of the milk in a dish 
and treat it with continually renewed quantities of ether until it is all 
washed through a filter into a flask ; sea-sand is added, and the lumps 
which form constantly broken up, and the operation repeated until all 
the fat is completely exhausted ; the ether evaporated, the fat redis- 
solved, the ether again evaporated, and thefat weighed. For the nitro- 
gen determination, the author adds gypsum, dries on the water-bath, and 
proceeds according to the soda-lime process: if the milk be dried in 
Hoffmeister’s dishes, care must be taken not to employ too great heat 
as a small loss of nitrogen occurs, 0-2 per cent. Some samples of con- 
densed milk made in a certain factory, examined according to this 
method, gave results very close to those obtained with normal milk. 

J. F. 


On Blood Stains. By D. Vitatt (Gazzetta, 10, 213—225, and 
261—264).—The author points out that the blue colour produced 
when a mixture of turpentine and alcoholic solution of guaiacum is 
agitated with blood, is an effect of oxidation, and may readily be pro- 
duced by many other substances, especially if copper or iron salts are 
present. It is necessary therefore to use this test with great caution : 
the suspected fluids should first be agitated with a small quantity of 
tincture of guaiacum and allowed to stand some hours, when it will 
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remain colourless if no substance is present capable by itself of colour- 
ing the guaiacum. If, however, blood is present, a blue colour will be 
produced on adding turpentine to the mixture and agitating. If the 
stains have dried, they should be dissolved off with a little dilute 
solution of potash free from nitrites, and the liquid neutralised with 
acetic acid previous to adding the tincture of guaiacum. The author 
has observed that the guaiacum, when precipitated from its alcoholic 
solution by water in presence of hemoglobin, carries down the whole 
of the. latter, so that the test becomes one of extreme delicacy, the 
reaction being quite distinct with a solution containing one part of 
dried blood in one hundred millions, especially if it is gently heated. 
The precipitated resin, however, is in so fine a state of division that 
it is very difficult to collect it, and it is better to agitate with ether or 
amylic alcohol. With the former, the blue colour is produced at once 
in the cold without the addition of turpentine; with the latter, heat 
must be applied. It was found that the colour reaction was obtained 
even with dilute blood which had been allowed to stand two months 
in an open vessel and had become putrid. C. E. G. 


Colouring-matter of Grapes and Bilberries and the Artificial 
Colouring of Red Wines. By A. Anpriiz (Arch. Pharm. [3], 16, 
90—112).—The results of the author’s researches on wine prepared 
by himself from Bordeaux grapes are (1) the colouring-matter does 
not vary with the different grapes, and this colouring-matter is re- 
moved from the skins during fermentation by the tannin acid, the 
colour being blue or red according to the amount of acid present. 
(2) The blue colouring-matter is unaltered in its composition by fer- 
mentation ; but a wine by keeping becomes paler in colour because of 
the precipitation of the colouring-matter caused by the decomposition 
of the tannin which holds this substance in solution. (3) The tint 
is no criterion whereby to judge of the presence of fermented bilberry 
juice, the test being solely dependent on the amount of acid present, 
for as wine becomes brown by age, so does bilberry juice. It has been 
stated that an unadulterated wine will not produce a coloured foam, 
but this is incorrect, as all young wines when shaken do produce a 
coloured foam, a foam dependent for its quantity on the amount of 
tannin present, but for its permanency on the alcohol, and dis- 
appearing more quickly the more highly alcoholic the wine. 
Reactions with wine should be carried out in a shallow white 
porcelain basin, 5—10 grams only of the wine being employed, 
and the resulting colours observed by reflected light; and then if 
the reactions are different from what was expected, the difference 
is due, not to the colouring-matter, but to the substances which 
are present in the wine in varying proportions. In a series of experi- 
ments it is shown that ammonia changes the colouring-matter of 
wine or bilberries, which is naturally of a rose or lilac tint, to a blue, 
which with excess of ammonia becomes colourless; an intermediate 
tint of green may also be observed ; this green colouration may some- 
times amount to a precipitate, which seems to be a compound of 
ammonia and the colouring substance. In the case of an old wine, the 
green precipitation occurs immediately on. addition of the ammonia, 
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but rapidly changes to a brown; this reaction is exactly the same as 
that which occurs when the bilberry colouring-matter is substituted 
for the wine. Ammonium, sodium, and potassium hydrates and car- 
bonates react in a similar way, no difference between the two colouring 
materials being observable. 

Upon one test, great reliance has heretofore been placed, because of the 
great delicacy which it possesses for the detection of minute traces of 
bilberry colouring-matter. When burnt magnesia is worked up into 
paste with water, placed in a shallow basin, and then wine poured on 
the surface of the magnesia, the magnesia is tinted blue-grey or blue- 
green (according as the wine is coloured blue or green by ammonia), 
which tint rapidly changes to a grey-brown or brown; whereas with 
bilberry the colour is blue, and with mallow green. The author has 
found that all commercial wines are identical as regards the above 
reaction, but finds that with wine which he has himself prepared, the 
colours produced are identical with that of the bilberry; hence he 
concludes that this test must no longer be considered to be of value. 
Several other tests are tried, and the conclusion drawn is, that, ceteris 
paribus, there is no distinction between the colouring-matters in either 
the grape or the bilberry, but that often a distinction has been appa- 
rently discovered which, on careful examination, may be shown to be 
due to other substances present in the bilberry extract, as for example, 
the precipitate formed by lead acetate in a wine is finely divided, 
whereas when bilberry juice is employed the precipitate is coarse ; 
but if the alcoholic extract of the berries is used, the two precipi- 
tates are identical in appearance; the difference is shown to be due to 
the pectin in the aqueous extract. The final result then of the in- 
vestigation is, that the two colouring-matters are identical. They 
have been prepared by treating the lead precipitate with sulphuretted 
hydrogen, and then digesting the mass with alcohol and acetic acid ; 
as long as acid is present, the solution is red, but when all acid has 
been evaporated, the solid.is of an indigo-blue. It is completely 
insoluble in alcohol and ether, but only when all acid is absent. 

E. W. P. 

Determination -of Wine-extract. By E. A. Grete (Ber., 13, 
1171—1175).—For this purpose the author proposes to evaporate 
10 c.c. of the wine with 10—20 c.c. of titrated baryta-solution; the 
residue obtained is heated at 110° until its weight is constant. The 
residue consists of the barium salts of the acids present and of a 
molecular compound of barium oxide and extract constituents and of 
barium carbonate. To ascertain the amount of baryta used to form 
salts, 10 c.c. of the wine are titrated with baryta-solution: for every 
molecule of Ba(OH). used, Ba + H, must be deducted from the 
weighed residue. The amount of barium oxide is determined by dis- 
solving the residue in water and titrating with sulphuric acid. The 
sum of the c.c. of baryta corresponding with this, and those needed 
to neutralise the acids, when deducted from the number of c.c. taken, 
give the number of c.c. of baryta which have been changed into 
carbonate. The sum of the weights of barium carbonate, oxide, and 
Ba + H,, when deducted from the weight of total residue, gives the 
weight of extract required. P. B. Be 
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Malt Examination. By J. S. Lipps (Bied. Centr., 1880, 383).— 
This paper describes the behaviour of a certain reagent employed by 
the author in malt examinations. He describes it as a basic lead 
acetate, which is not to be confounded with “ Goulard’s sclution;” 
but there are no details as to its preparation, although some de- 
scription of its reactions is afforded. The principal advantage in its 
employment appears to be that when added to a cold solution contain- 
ing dextrin and starch, the latter is precipitated, and when the solution 
is boiled, the former thus affording an easy means for separating and 
estimating the two. 


Detection of Oiled Wheat. By C. Hiuty (Bied. Centr., 1880, 
389).—The author has devised a simple method of detecting this 
sophistication, which appears preferable to others commonly employed. 
A sample of the suspected wheat is shaken up in a perfectly clean 
flask with some of the bronze powder ordinarily used in printing 
illustrated tickets, &c., and it is then emptied on a clean dry filter- 
paper, and rubbed with it; the oiled grain will hold the powder and 
present a fine gilt appearance; if the grain has not been oiled, the 
bronze-powder will not adhere. a We 


Technical Chemistry. 


Silver Bromide Gelatin Emulsion. By T. Scunavuss (Arch. 
Pharm. [3], 16, 113—116).—A short history of the introduction of 
the emulsion process for photography occupies the first portion of the 
article, and is followed by the following receipt, which is used with 
success at the observatory in Potsdam :—lIn an opaque flask 1°6 gram 
of ammonium bromide is dissolved in 40 c.c. of distilled water, and 
to this is added 4°6 grams of Nelson’s gelatin ; after an hour the flask 
is placed in warm water so as to melt the mass, and 2°52 grams of 
silver nitrate dissolved in 17 c.c. of distilled water are added, and the 
whole well shaken. To attain the highest sensitiveness, the emulsion 
is kept at a temperature of 30° for several days; afterwards nothing 
more is required than to wash the emulsion free from ammonium 
bromide and nitrate. When thoroughly washed the emulsion is 
melted, poured on to horizontal glass plates, and dried over calcium 
chloride or sulphuric acid ; when dried, the plates are piled one on the 
other, but kept separate by pieces of tissue-paper; naturally all these 
operations must be conducted in non-actinic light. The ‘“ developer ” 
employed is either “pyro” containmg ammonium bromide, and made 
alkaline by ammonia, or a concentrated solution of ferrous oxalate 
dissolved in potassium oxalate. a. W. F. 


Disinfection and Preservation of Animal Matters, such as 
Blood, for Agricultural Purposes. By E. Vaurever (Compt. rend., 
90, 1365).—The process consists in the use of the following sub- 
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stances in proper proportions:—(1) Aluminium sulphate. (2) Sul- 
phuric acid. (3) Nitric acid. By the addition of sulphuric acid to 
aluminium sulphate, an acid sulphate is formed ; this salt, less soluble 
than the neutral one, when added to blood causes its rapid coagulation. 


Nitric acid may be used with similar effect. No details are given. 
J. W. 


Purification of Water from Sugar Works. By W. Knaver and 
others (Bied. Centr., 1880, 537—539).—After filtration through a 
sieve, Knauer recommends heating the water by means of steam to 
80°, treating with milk of lime, and then with manganese chloride; 
after the deposits have settled, the water is cooled and allowed to run 
off through a sieve. This method was investigated by a commission, 
but was not considered satisfactory. Tdlke limits the comsumption 
of water, and then drains it off through soil. J. K. C. 


Malleable Nickel. By J. Garnier (Compt. rend., 90, 331—333). 
—By adding to pure nickel, which after fusion is brittle, some sub- 
stance which will readily combine with the oxygen absorbed by the 
‘molten metal whilst cooling, and which will diffuse through the 
whole mass, it may be made perfectly malleable. Phosphorus is best 
adapted for this purpose, 0°3 per cent. being sufficient to render the 
nickel soft and malleable, a greater quantity of phosphorus makes the 
metal harder and less malleable. The phosphorus is added in the 
form of phosphide of nickel, containing about 6 per cent. of phos- 


phorus. It is prepared by fusing a mixture of calcium phosphate, 
silica, charcoal, and nickel. Nickel containing 0°25 per cent. of phos- 
phorus may easily be rolled into leaves (5mm. thick. LL. T. O'S. 


Mercurie Oxide in Grey Powder. By D. Linpo (Chem. News, 
42, 67).—Grey powder, after keeping for some time, is found to con- 
tain large quantities of mercuric oxide, and therefore becomes unsuit- 
able for medicinal purposes. L. T. O'S. 


Strong’s Water Gas System. By G. S. Dwicur (Chem. News, 
42, 27—-29).—This system consists in raising coke to incandescence 
and causing the products of combustion to superheat a given quantity 
of steam, which is brought into contact with coal-dust, and then led 
hack to the coke. In this way it is possible to utilise all the heat 
evolved in the combustion of coal, to within 10 or 12 per cent. of 
the theoretical value. 

Experimental and numerical details are given in the paper. 


L. T. O’S. 
Vaseline. By H. Werner (Arch. Pharm. [3], 16, 45).—Three 


samples of vaseline of German, Austrian, and American origin were 
examined, and appeared to behave differently when mixed with balsam 
of Peru, although of the same general appearance. The German and 
Viennese samples mixed completely to half their weight in the balsam, 
whereas the American sample mixed completely with its own weight 


of the balsam, and did not separate even on standing for a considerable 
time. E, W. P. 
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Purification of Spirit. By J. E. Beruimn (Bied. Centr., 1880, 
543—544).—A small quantity of solution of silver nitrate removes all 
unpleasant aroma from the crudest spirit of commerce. J. K. C, 


Fermentation of Molasses. By M. Fiepter (Bied. Centr., 1880, 
545—545).—Molasses which had been kept a long while and was in 
a condition highly unfavourable to fermentation, was subjected to 
two different methods of treatment; in one case the molasses was 
diluted and boiled with a small quantity of sulphuric acid, again 
diluted and allowed to ferment, the yield of alcohol being 84 per cent. 
of the theoretical amount: in the second experiment the molasses was 
carefully neutralised with chalk, diluted, and then allowed to ferment, 
90 per cent. of the theoretical yield being obtained. J. K. C. 


Fermentation of Beet-root Sap obtained by Diffusion. By 
A. Mintor and Maquenne (Bied. Centr., 1880, 560).—An inflammable 
gas is given off by this sap after fermenting for some time; this the 
authors have explained by showing that butyric fermentation sets in, 
causing hydrogen to be evolved. J. K. C, 


Aeration of Must. By E. Roronnt (Bied. Centr., 1880, 545—546). 
—By passing air through must, the ferment is more thoroughly mixed 
with the liquid, and the decomposition of sugar and albumin becomes 
more rapid. Wines which have been prepared in this manner age 
more quickly, and are less liable to decomposition than other wines. 

J. K. C. 

Direct Decomposition of Sugar-lime. By M. Pauty (Bied. 
Centr., 1880, 559—560).—The author decomposes sugar-lime by means 
of carbonic anhydride, and obtains 96 per cent. of the calculated 
amount of sugar. J. K. C. 


New Clarifier for Beer. By V. Grizesmuyer (Bied. Centr., 1880, 
386).—The Raja clarata has been recommended as a clarifier in 
breweries by Griesmeyer, and a great reduction in its price has brought 
it into considerable prominence recently. A brewer named Kubiek, 
in Ossegg, has made a series of experiments on its use, which he has 
published in several technical journals. He finds it a specific against 
muddiness in the yeast, that it causes a separation of the yeast at the 
top instead of the bottom of the cask, and that it is forced from the 
bung, requiring some little attention in this regard. J. F. 


Sap-quotient of Beet. By F. Sacus (Bied. Centr., 1880, 534— 
536).—The sap-quotient is defined as the number obtained by dividing 
the percentage of sugar in the root by the percentage in the liquid 
pressed out at the first pressing. In the author’s experiment, the number 
was 0°94. J. K. C. 


Preparation of Sugar from Sap of Beetroot. By K. Liwia 
(Bied. Centr., 1880, 533—534).—The colouring-matter is separated by 
the addition of gelatinous alumina and gently warming: the sugar 
is obtained from the filtrate by crystallisation. J. K. C, 
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Sorghum Saccharatum. By A. v. Wacuret (Bied. Centr., 1880, 
344—345).—This plant is extensively cultivated in certain parts of 
the United States for the manufacture of cane-sugar. It grows to a 
height of 12—14 feet in those regions, yields about 19,500 kilos. per 
Prussian morgen (0°25 ha.), and contains 10 per cent. of sugar. In 
the year 1850, an attempt was made to obtain spirit from it at Kénig- 
saal, and an excellent rum was produced. In 1879 an attempt at 
cultivation was made at Czakowitz, in Bohemia, with American seed, 
and the plants were submitted to the author. They only attained a 
height of 54 to 6 feet. The yield of cane-sugar was 15:3 per cent., 
and inverted sugar 0°85 per cent. The quantity of juice was small, 
and the waste about three times as great as from sugar-beets ; the sap, 
however, appeared tolerably clear; the watery extract at 50° when 
concentrated produces a considerable crop of crystals, which became 
tolerably bright when washed with water. J. F. 


Sugar in Raisins. By Haas (Bied. Centr., 1880, 386).—This paper 
gives an estimation of the contents in sugar of different sorts of 
raisins, varying from 14°5 to 61°75 per cent., and the observer 
cautions purchasers against buying on mere appearance when such 
material differences exist. J. F. 


Production of Sugar from Starch. By Réur (Bied. Centr., 
1880, 547—548).—Temperatures varying from 40° to 52° R. have 
been recommended as the best for the production of sugar from 
potato-mash, and the time allowed from twenty minutes to two hours. 
The author finds that at any temperature between the above limits 
the conversion of starch into sugar is complete, and proposes as the 
most convenient digestion at a temperature of 44—46° R. for 14 to 1} 
hours. J. K. C. 


Preservation of Butter. By H. Bay (Bied. Centr., 1880, 388).— 
The experiments here recorded were made by Manetti, and show that 
butter thoroughly washed until the wash-water runs away perfectly 
clear, keeps sweet nearly twice as long as that which has been washed 
a shorter time and then packed. The addition of one-thousandth part of 
common salt preserves butter ten days, two-thousandths twenty days, 
and three-thousandths thirty days. The smaller quantity leaves a 
scarcely perceptible taste. The addition of one- to two-thousandths 
of borax preserves the butter 15 to 20 days. The flavour, however, is 
unpleasant. J. F. 


Whole Milk Butter Compared with Cream Butter. By 
M. Scuropt and P. Du Rot (Bied. Centr., 1880, 363).—The author 
took equal quantities of the same milk, allowed them to cream; one 
of them he skimmed after 36 hours and churned the cream; the 
other portion he allowed to stand for 34 hours, when it became 
slightly acid. He churned the whole of it without skimming. The 
cream churned in 25—55 minutes; the whole milk took 35—65 
minutes. The butter was weighed after the first kneading, unsalted, 
and the quantity of milk required to make a kilogram of butter calcu- 
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lated. The following are the averages of ten experiments in each 
case: whole milk, 28°76; cream, 30°35 of milk. The larger yield of 
the former is attributed to the presence of greater quantities of casein, 
milk-sugar, and water than in the cream butter, which naturally 
deteriorates its keeping qualities. J. F. 


Experiments with Laval’s Separator. By N. Enastrém (Bied. 
Centr., 1880, 360—361).—In these-experiments, the author was able 
to obtain 20 per cent. of cream, and compared with the Swart’s 
method tried on milk of the same cows, the average surplus was 
5°15 per cent., and even much more was obtained in certain localities. 
A prejudice exists against the butter made by this method as not being 
good for keeping, but the handling of the butter appears to have a 
great deal to do with it. When it comes from the separator the 
author puts the cream into ice-water, where it is left for 6—10 hours; 
_ ithas then a clean fresh taste. It is warmed to 13° C., acidified, and in 
twelve hours churned at a temperature of 11°. By this method a 
butter is obtained which the most experienced butter dealers have 
classed in the first rank. 

The refuse which collects in the outer division of the apparatus con- 
sists principally of organic matter free from fat. On being micro- 
scopically examined, it was found to contain, besides nuclein, portior$ 
of epidermic scales, a few fat globules, threads, &c. 


A New Skimming Process. By A. Mayer and F. Cravusnirzer 
(Bied. Centr., 1880, 358—359).—The authors treat the milk with a 
small quantity of soda-solution, and find that it preserves the milk 
from decomposition from three to five days, and further, that it 
assists the separation of the cream, and leaves less fat in the skim- 
milk than the ordinary treatment. 1°3 to 15 grams of Na,O to the 
kilogram of milk gives the best results; a larger quantity makes the 
casein so thick that creaming ceases. The quantity of cream taken 
off by this method being larger, the percentage of fat in it is naturally 
smaller than when a lesser quantity is removed; but the authors rely 
on the small quantity of fat left in the skim-milk as a proof of the 
completeness of the process. 

An experiment was then made as to the quantity and quality of 
the cream so separated. Two of Swarts’s apparatus were prepared ; in 
one was placed 15 litres of milk without soda, in the other the same 
quantity with 0°14 per cent. of Na,O. After four days they were both 
skimmed, with the result that the portion treated with soda gave 
669 grams of butter, and that without the soda 627 grams. The 
original percentage of fat in the milk was 2°32; the percentage ob- 
tained by the soda process was 1°83, and by the ordinary means 1°67. 
The butter was washed and worked. No disagreeable taste was per- 
ceived. It was kept in a cellar for several weeks, and was perfectly 
fresh at the end of that time. The skim-milk is, however, unfit for 
human food, owing to the strong taste of soda; after neutralisation, 
however, it can be used for pig-feeding. The reason of the process 
the authors are unable to give, but they think that the coating of 
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serum is attacked by the alkali, and the fat globules are liberated 
more freely. J. F. 


Experiments with Skimming by the Schwartz and Holstein 
Systems. By M. Scuropr and C. Du Rot (Bied. Centr., 1880, 356— 
357).—Complaints are common of so-called “lazy milk,” in which 
the cream does not separate well, and although good, does not yield 
its butter freely. The time of these complaints is generally about the 
period when the cows are put out first on the meadows, and it occurred 
to the authors that the sudden change from the dry hard feeding of 
the stalls to the tender soft grass had something to do with the cause 
of the complaint. They therefore caused a herd to be fed in the stalls 
with green food previous to being out at grass, commencing with small 
quantities of green fodder, and increasing it until they had nothing 
else. The experiment lasted 14 days, and at its end the cows were 
put out to grass, but there were no complaints of lazy milk. 

The milk was divided into two portions, and separated by the 
Schwarts and Holstein methods. By the former it required 30°72 
kilos. of milk to produce 1 kilo. of butter; by the Holstein method it 
only required 27°95 kilos. to yield the same quantity. 

The meadowing of the cows had a great effect on the yield of 
butter, and while at grass the two systems gave almost identical 
results. J. F. 


Composition of Curds. By M. Rusyer (Zeits. f. Biologie, 15, 


496). 


Water in 100 parts 

Solids 

Casein 

Fats 

Ash a 

Milk-sugar, &c., in 100 parts .... 


The quantity of water varies 2 or 3 per cent. in different samples. 
W.N. 


Examination of Danish Export Cheese. By V. Srorcn (Bied. 
Centr.,1880, 366—370).—This paperis an exhaustive report of numerous 
experiments on the composition of Danish cheese, and is accompanied 
by various tables. The first question examined was the effect of 
leaving the milk a longer or shorter time before skimming or curding, 
and he found that practically the amount of cheese obtained varied 
very little, except in those intended to contain the fat of the milk. 
In such cases prompt treatment is the most desirable, but in cheese 
which is made from skimmed milk the difference arising from delay 
is extremely small. The water in skim-milk cheese varies consider- 
ably, from 58°65 to 69°31 per cent. The author believes that it exists 
in combination with the casein as a hydrate. 

The temperature at which the operations should be conducted is 
an important point. At a low temperature a fatter cheese is ob- 
tained than at a higher, and a low temperature yields a cheese with 
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a larger proportion of water. The cutting and stirring of the curd 
should also be performed as soon as possible after the addition of the 
rennet, and when the milk begins to curd. The loss of weight 
which cheese experiences when stored is loss of water. The decom- 


1 
¥ 
fe 

U4 

position into ammonium compounds takes place only on the surface. } 


The insoluble combinations are removed by the brushing, scraping, 
&c., to which the goods are often subjected. 
Microscopically examined, cheese consists of a mass of casein con- i 
fining innumerable fat globules, giving to it the appearance of a fine 
network, fat or creamy cheeses owing their softness in the mouth to 
the thinness of the cells which confine the globules. A good method 
of observing this structure is to stain a piece with methylaniline, the 
casein taking the colour, whilst the fat globules do not. J. F. 


Cleansing Lupines. By O. Ketiner (Bied. Centr., 1880, 515— 
517).—After steeping for 36 hours in cold water, the seeds are sub- 
jected to the action of steam for one hour, and then transferred to 
vats and washed with cold water, the latter being changed four times 
in 40 hours. By this means the alkaloids are removed with very little 
loss of protein, the greatest loss occurring in the non-albuminous 
parts of the seed. J. K. C. 
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Weighting of Silk. By E. Kénicas (Dingl. polyt. J., 23'7, 73— 
76).—The author examined a sample of black French silk from a 
consignment which spontaneously ignited on board a Bremen steamer. 
Treating with cold soda-lye and hot oxalic acid does not give con- 
cordant results as to the amount of weighting; also, the amount of 
ash bears no definite relation to the adulteration. Undyed raw silk 
gave 1‘1 per cent. ash, scoured silk 0°77, and weighted silk 14. The 
relation borne by ash to the various substances employed was deter- i 
mined, and by calculation the amount of admixture was ascertained. 
Analyses (a) of the warp, and (b) of the weft, gave as follows :— 


U 


IEE re oe ee 
Prussian blue.............. 


eevee e eee eee ewe eee ee 


oeoee rere eee eee eee eens 


Catechu-tannate of tin...... 


Tin ferrocyanide .......... — 4 
Dee Ae6c asia sdestasecees 10°04 12°74 4 


After taking from the ash, a, the tin oxide found, 1°8 per cent., iron 
oxide 4°9, corresponding to the Prussian blue, and 0°4 of ash due to 4 
the silk itself, there remains 2°94 per cent. iron oxide, corresponding f 
to 21:17 per cent. catechu-tannate of iron, and only 54°26 per cent. 
of raw silk. This corresponds to 60°14 per cent. of scoured silk, after he 
adding 5°88 of moisture ; and 100 lbs. of raw silk give 152°32 of warp. % 
Similarly 6 gives 9°35 per cent. of iron oxide in excess, corresponding ' 
to 47°68 per cent. of iron tannate, which gives 35°10 per cent. of raw 4 
silk. Adding 3°82 of moisture, this equals 38°92 of normal silk, which 
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with 649 — 3°82 equals 61°08, or 157 per cent. of loading. The 
weighting of the weft is usually attained by the use of iron pyrolig- 
nite and catechu or chestnut extract, then potassium ferrocyanide and 
a little tin salt, and finally a tolerable amount of fat. Experiments 
showed that tannin compounds with some iron salts give bodies which 
easily take fire like tinder. On the contrary, tannin compounds pro- 
duced with iron acetate are difficult to ignite, so that if the iron pyro- 
lignite could be replaced by acetate the danger of spontaneous 
combustion would be removed. J. T. 


“Mogdad” Coffee. By J. MoetteR (Dingl. polyt. J., 237, 61— 
63).—The author describes microscopically a sample of so-called 
““ Mogdad ” coffee, seeds of Cassia occidentalis, L. It can be detected 
by means of the microscope when added to coffee. J.J. Pohl gives 
the following analysis of the seeds :— 


Cellulose 21°21 
Fatty oil 2°55 
Mucilage 36°60 
Tannic acid (green with Fe) 5°23 
ETE TCC TT TTT TTT Tee 4°33 
Nitrogenous organic matter (and loss).... 15°13 
Non-nitrogenous organic matter 3°86 
Caffeine 0:00 

11:09 


100-00 
J. T. 


Wild and Cultivated Raspberries. By E. Reicaarpr (Arch: 
Pharm. [3], 15, 324—325).—A comparison of the fruit in a fresh 
condition showed that from the cultivated berries 90°4 per cent. of 
juice could be expressed, and only 81°64 from the wild ones. 
Amongst other results given in the paper, it is stated that the amount 
of acid was about equal in both, that the cultivated contained 4°45 
per cent. of sugar and the wild only 2°80, and whilst the wild con- 
tained 2°80 per cent. of carbohydrates convertible by acids into sugar, 
the percentage in the cultivated was only 0°45. Cellulose was present 
in the wild berries to the extent of 4:15, and in the cultivated it 
amounted only to 2°26. 

The comparison in the above particulars is evidently favourable to | 
the cultivated fruit, and in respect of aromatic principles the advan- 
tage seems to lie in the same direction. 
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A. 


Abietic acid, 264, 670. 
Absorption of food, 414. 
—— of gases by liquids, 525. 
of oxygen and expiration of car- 
bonic anhydride, by plants, 416. 
of the ultra-violet rays of the 
spectrum by organic substances, 430. 
Absorptive power of soil-constituents for 
gases, 134. 
Aeetal, method of producing, 458. 
Acetaldehyde-ammonia and hydrocyanic 
acid, nitrils from, 313. 
Acetamide, chlor-, action of potassium 
cyanide on, 103. 
dichlor-, 102. 
Acetanilide, brom-, crystalline form of, 
105. 
—— monoehlor-, 547. 
— trichlor-, action of phosphorus 
pentachloride on, 547. 
Acetaniside, 641. 
—— dinitro-, 641. 
Acetethylamide, action of phosphorus 
pentachloride on, 547. 
— dichlor-, action of phosphorus 
pentachloride on, 547. 
trichlor-, 547. 
—— trichlor-, action of phosphorus 
pentachloride on, 547. 
Acetic acid, action of potassium dichro- 
mate on, 160. 
action of titanium tetrachlo- 
ride, stannic chloride, and antimony 
pentachloride on, 460. 
—— — electrolysis of, 27. 
influence of, on the separation 
of iron as basic acetate from manga- 
nese, zinc, cobalt, and nickel, 289. 
transformation of, into gly- 
collie acid, 32. 
anhydrous and hydrated, 
vapour-density of, 868. 
chlor-, decomposition of, by 
water, 379. 
dichlor-, maleic acid from, 35. 
—— —— monochlor-. action of euge- 
nol, thymol, and orcinol on, 393. 


—— 


Acetic acid series, rate of substitution by 
bromine in, 539. 

series, double salts of the 
lower members of, 799. 

Acetic anhydride, action of titanium 
tetrachloride, stannic chloride, and 
antimony pentachloride on, 460. 

Acetic chloride, action of aluminium 
chloride on, 236. 

—— —— compound of titanium tetra- 
chloride with, 624. 

Acetmethylanilide, 548. 

Acetobenzoic anhydride, action of chlo- 
rine and hydrochloric acid on, 550. 

Acetol, 867. 

Acetoluides, crystalline form of, 106. 

Acetone, action of ethylamine and di- 
ethylamine on, 868. 

— alcohol of, 867. 

—— quantitative estimation 
methyl alcohol, 826. 

reaction of, with potassium cya- 

nide, thiocyanate and aqueous hydro- 

chloric acid, 545. 

chlorotribrom-, 457. 

— cyanodichlor-, 801. 

— dibromo-dichlor-, 862. 

—— monobrom-, 867. 

— —— action of potassium carbonate 
on, 867. 

tribromomonochlor-, 862. 

Acetonic acid, 104. 

Acetonitrile, preparation of, 618. 

Acetonylcarbamic acid, 545. 

Acetonylcarbaminate, 545. 

Acetonylsulphocarbaminate, 545. 

Acetorthohomoparoxybenzaldehyde, 387. 

Aceto-salicylol, 318. 

Acetyl, estimation of, by means of mag- 
nesia, 67. 

Acetyl-achroodextrin, 620. 

Acetylbenzene, brom-, action of, on 
dimethylaniline, dimethylmetatolui- 
dine, and tetramethylmetaphenylene- 
diamine, 639. 

preparation of, 659. 

Acetylbenzoic anhydride, 31. 

Acetylearbazoline, 660. 

Acetylcarbinol acetate, oxidation of, 616. 
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Acetylcarbinol acetate, preparation of, 


—— benzoate, preparation of, 646. 
Acetylene, preparation of, 456. 
monochlor-, 800. 
—— tetrabromide, 98. 
Acetylenedicarboxylic acid, 160. 
dibrom-, 160. 
Acetyl-erythrodextrin, 620. 
Acetylhydrocotoin, 328. 
Acetyl-malto-dextrin, 620. 
Acetyl-paraoxybenzaldehyde, 468. 
Acetylphenyleoumaric acid, 164. 
Achroodextrin, changes which it under- 
goes in the animal organism, 678. 
Acid amides, formation of bases from, 
547. 


anhydrides, behaviour of, with 

haloid salts in absence of oxygen, 

437. 

in sugar of lead and in lead vine- 
gar, estimation of, 189. 

Acids, action of, on alloys of rhodium 
with lead and zinc, 706. 

—— antiseptic action of, 72. 

free mineral or organic, test for, 
517. 

—— monobasic, double function of, 31. 

— of nitrogen, relations of, to sul- 
phuric acid, 91. 

— of the formula C,H,,0,, derived 
from bromobutyric acid, 543. 

— organic, action of dehydrating sub- 
stances on, 459. 

polymerised non-saturated, 120. 

—— which are formed by the distiila- 
tion of the crude fatty acids in a cur- 
rent of superheated steam, 540. 

Aconitic acid, occurrence of, in beet- 
juice, 36. 

Acorns, digestibility and nutritive value 
of, 820. 

value of, as fodder, 917. 

Acridine, 398. 

action of oxidising agents on, 398. 

Acridinic acid and its salts, 398. 

Acrolein, some reactions of, 235. 

Acrylic acid, action of hypochlorous acid 
on, 160. 


dichlor-, and its salts, 799. 

— — £-monochlor-, 800. 

Actinism of the sun’s rays and of day- 
light, measurement of, 685. 

Actino-chemistry, new methods in, 837. 

Adansonia digitata, fruit of, 836. 

Adipic acid, 36. 

from camphor, 559. 

Aethusa cynapium, alkaloid in, 899. 

Agaricus atrotomentosus, quinone occur- 
ring in, 47. 

—— integer, new organic acid ovcur- 
ring in, 44. 


_—— 


Aglaite, 225. 

Agricultural chemistry in Japan, 133. 

Air, a possible cause of variation of the 
proportion of oxygen in, 90. 

ammonia in, 848. 

carbonic anhydride in, 334, 788. 

formation of hydrogen peroxide 
and ozone by the action of moist phos- 
phorus on, 699. 

—— influence of, on fermentation, 819. 

—— lower organisms in, 908. 

—— of Palermo, analyses of, 697. 

——— rapidity of germ-diffusion in, 515. 

variation in the composition of, 


85. 

Air-space, new method for estimating, 
in seeds and fruits, 189. 

Air-thermometer, a new, 783. 

Alanine, 712. 

8-Alanine hydrochloride, 33. 

Albumin, action of bromine on, 562. 

action of potassium permanganate 
on, 413. 

—— alkaloids from the decomposition 
of, 898. 

estimation of, 829. 

—— in plants, 279. 

—— influence of borax on the decom- 
position of, in the organism, 907. 

—— putrefaction-products of, 413. 

secretion, locality of, in plants, 

492. 

supposed conversion of, into fat in 
the ripening of Roquefort cheese, 835. 

—— vegetable, formation of, 341. 

—— xanthic acid as a precipitant for, 
765. 

Albuminates, estimation of nitrogen in, 
350. 

Albuminoid, a new, 177. 

—— in whey, a new, 274. 

—— nitrogen, estimation of, in fodders, 


190. 

Albuminoids, 562. 

—— amount of, in potatoes, 568. 

decomposition of, in plants, 493.. 

—-— digestion of, 484. 

estimation of, in various kinds of 
fodder, 764. 

— estimation of, in vegetable sub- 
stances, 352. 

formation of hypoxanthine from, 

672. 

gaseous nitrogen a product of the 
decomposition of, in the body, 272. 

—— in pumpkin sprouts, decomposition 
of, 180. 

— of crystallin, soluble, 815. 

—— of various oily seeds, 676. 

products of the action of hydro 
chloric acid on, 723. 

—— quantities of, in green plants, 731. 
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Alcohol, detection of water in, 679. 

—— from potatoes, 833. 

oxidation of, by an ammoniacal 

solution of cupric oxide, 310. 

presence of, in animal tissues dur- 
ing life and after death, 174. 

— tables, for converting “over- 
say ” and “ underproof” into alco- 

ol per cent., 773. 

Alcoholates, dry metallic, action of car- 
bonic oxide on, 622. 

Alcoholic fermentation, 276, 277. 

liquids, freezing point of, 523. 


Alcohols, action of baryta and lime on, 


711. 
—— action of hydrogen peroxide on, 
28. 
action of ozone on, 27. 
— action of sulphuric monochloride 
on, 310. 
combinations of lithium and mag- 
nesium chlorides with, 310. 
—— decomposition of, by zinc-dust, 
794. 
isomeric fatty, heat of combustion 
of some, 787. 
oxidation of, by electrolysis, 24. 
presence of, in plants, 914. 
— sulphates of mono- and poly- 
hydric, 28. 
Aldehyde, collidine from, 54. 
Aldehydes, aromatic, action of acetic 
anhydride on, 468. 
synthesis of, 467. 
condensation-products of, with 
_ primary aromatic bases, 39. 
— phenolic, action of acetic anhy- 
dride on, 348. 
Aleurone grains, ehemical composition 
of, 483. 
Alimentary materials, various, absorp- 
. tion of, in the human intestinal canal, 
563. 
Alizarin, detection and estimation of, 
24. 
Alizarin-blue, constitution of, 262. 
Alkali-metals, chemical constitution of 
amalgams of, 1. 
—— vapour-densities of, 434. 
Alkaline earth-metals, action of sul- 
phurous anhydride on the oxides of, 


Alkaline earths, characteristics of, 701. 

+— hydrates, aetion of carbonic oxide 
on, at high temperatures, 459. 

~—— phosphates, condition of, in aque- 
ous solution, 2. 

Alkaloid in Aethusa cynapium, 899. 

of Lupinous luteus, 416. 


—— of the yew, 900. 
Alkaloids, a delicate test for, 705. 
—— artificial, 410. 


Alkaloids, cinchona, behaviour of, with 
potassium permanganate, 895. 

— estimation of, 763. 

—— from the decomposition of albumin, 
898. 

in lupines, 57, 416. 

— of -Alstonia constricta, 127. 

of belladonna, datura, jusquiame, 
and duboisia, 561. 

—— of jaborandi leaves, researches on, 
898. 

—— of the pomegranate, 481. 

perchloric acid as a test for, 69. 

relation between the bases of the 

oxalic series and some of the, 548. 

tests for, 69, 763. 

Alloy of nickel and copper, 771. 

“— resembling silver, preparation of; 

71. 

Alloys, copper-tin, analogy between the 
conductivity for heat and the induc- 
tion balance effect of, 687. 

estimation of the specific 

electrical resistance of, 687. 

of rhodium with lead and zine, 

action of acids on, 706. 

of zine with iridium, ruthenium, 
and rhodium, action of acids on, 
707. 

Allyl alcohol, combination of, with 
baryta, 794. 

—— moniodo-, 538. 

— bromodichloride, 456. 

— chlorodibromide, 456. 

cyanide and the products of its 

saponification, 99. 

— formation of crotonic acid 
from, 99. 

Allyldimethyl carbinol, oxidation of, 
382. 

Allylmalonic acid, 628. 

Allylmethylpropyl carbinol, 372. 

Alshedite, 15. 

Alstonia constricta, alkaloids of, 127. 

Alstonicine, 128. 

Alstonine, 127. 

Alum, action of ammonium carbonate 
on, 791. 

ammonium, decomposition of, by 

heat, 792. 

cubic, 444. 

erystals, sensitiveness of, to varia- 
tions in the strength of their mother- 
liquors, 528. 

—— potassium and sodium, mutual re- 
lations of, in aqueous solution, 83. 

Alumina, action of ammonium carbonate 
on, 792. 

Aluminium, revision of the atomic 
weights and quantivalence of, 701. 

separation of phosphoric acid trom, 
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Aluminium alcohols, 861, 862. 

battery, 838. 

bromide, reactions due to the pre- 
sence of, 370. 

—— chloride, reactions due to the pre- 
sence of, 370. 

hydrate, isomeric modifications of, 

849. 

iodine reaction, 861. 

sulphate, new, 792. 

sulphide, heat of formation of, 523. 

—— and lithium, new silicates of, 447. 

Alums, microscopical observations on the 
growth and resolution of, in solutions 
of isomorphous substances, 855. 

Amalgams of the alkali-metals, chemical 
constitution of, 1. 

two new, 707. 

Amarine, 881. 

methiodide, 881. 

Amblygonite, composition of, 96, 530. 

Amides, quantities of, in green plants, 
731. 

Amido-acetic hydrochloride, 33. 

Amido-acids, aromatic, 473. 

Amido-azoxylene, 552. 

Amido-compounds, estimation of, 764. 

in plants, 279. 

Amidodimethylacetic acid (amidovaleric 
acid), 101. 

Amidodimethylpropionie acid (amido- 
butyric acid), 101. 

Amido-groups,. influence of, on a sul- 
phonic group entering the benzene 
molecule, 238. 

Amidoketones, aromatic, 804. 

Amidomercaptans from nitrobenzenesul- 
phonic acids, 389. 

Amidomethylene-catechols, 248. 

Amidomethylenecatechol hydrochloride, 
248. 

Amido-oxyanthraquinone, 263. 

Amidophenols, isomeric, action of methyl 
iodide on, 636. 

a-Amidopropionitril, 313. 

Amines, action of ethyl chlorocarbonate 
on, 311. 

-—— action of ferro- and ferri-cyanic 
acids on, 231. 

action of sulphonic chlorides on, 
108. 

—— chloro-derivatives of, 233. 

“ eirdiaaiee with a-toluic alcohol, 


Ammeline-argentic oxide, 311. 
Ammeline nitrate, 311. 

Ammonia, absorption of, by the soil, 737. 
compounds of hydracids with, 4. 
—— decomposition of, in plants, 731. 
—— existence of, in vegetables, 568. 
from the nitrogen of the atmo- 


sphere and the hydrogen of water, 767. 


Ammonia,. heat of formation of, 207, 
603. 

in air and water, 848. 

Ammoniacal salts and calcium carbonate, 
reactions between, 700. 

Ammonium citrate, 104. 

cyanide, heat of formation of, 151. 

—— di-isethionate, 29. 

ferric chromates, 10. 

ferrid-thioglycollate, 236. 

isethionate, changes of, at high 
temperatures, 28. 

-—— nitrosoferrothioferrate, 9. 

—— phosphate, 104. 

—— photosantonate, 104. 

polysulphides, thermo - chemical 

study of, 690. 

salts, heat of formation of, 523. 

sulphides, heat of formation of, 
151, 691. 

—— thiocyanate, extraction of, from gas 
liquors, 358. 

Amphigene, production of, 449. 

Amy] alcohol, action of bleaching powder 
on, 456. 


fermentation, heat of com- 

bustion of, 787. 

thiocyanopropionate, 312. 

Amylene, brom-, 376. 

transformation of, into cymene 
and hydrocarbons of the benzene 
series, 710. 

Analytical chemistry, application of the 
galvanic current in, 282. 

Anemopsis californica, 721. 

Anethol, action of alcoholic potash on, 
385. 

camphor, or anethol tetrahydride, 


385. 

—— dihydride, 385. 

— hexhydride, 385. 

—— monochlor-, action of alcoholic 
potash on, 385. 

tetrahydride, or anethol camphor, 
385. 

Angelic acids, 314. 

Anglesite, Sardinian, crystalline form of, 
96. 

Anguria, colouring-matter of, 267. 

Anhydrosulphonamidoisophthalic acid, 
258. 

Anhydrosulphonamidoterephthalic acid, 
257. 

Anhydrotropine, 715. 

Aniline, compounds of, with mercuric 
bromide and iodide, 632. 

dinitro-, 812. 

—— dithionate, 240. 

—— ferrocyanide, 231. 

—— parabrom-, 880. 

parachlor-, 880. 

—— blacks, 76. 
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B-Anilobutyric acid, 462, 542. 

—— —— anilide of, 542. 

Animal body, emamtic products of, 
648. 

—— charcoal, certain properties of, 
834. 

—— —— estimation of the decolorising 
power of, 422. 

“— kingdom, distribution of copper in, 

5. 

—— matters, such as blood, disinfection 
and preservation of, for agricultural 
purposes, 929. 

—— organisin, behaviour of cymene in, 
38. 


—— changes which starch under- 
goes in, 677. 

—- formation of hippuric and 
benzoic acids in, during fever, 716. 
interchange of material in, 


——— 


565. 
—— tar, compounds from, 267. 
—— —— compounds in, 403. 


—— tissues, presence of alcohols in, 
during life and after death, 174. 

—— —— specific heat of, 483. 

Auimals, breathing of, 911. 

—— fattening of, 173. 

—— influence of arsenic on, 907. 

—— occurrence of a reducing substance 
in the urine of, 332. 

Anisidine, oxidation of, 642. 

Anisoil, bromamido-, 641. 

—— monobromoparanitro-, 641. 

Anomite, 532. 

Anthracene series, fluorescence in, 665. 

synthesis of, 262. 

Anthracenecarboxylic acid and its salts, 
399. 

Anthracenes, use of the spectroscope in 
discriminating, 757. 

Anthranilic acid from orthonitrotoluene, 
648. 

Anthraquinoline, 262. 

Anthraquinone, amido-, acetoxy-deriva- 
tive of, 49. 

— from anthraquinone-monosul- 

phonic acid, 49. 

constitution of, 323. 

—— crude, use of the polariscope in 
testing for anthracene, 292. 

—— hydroxy-, decomposition of, by 
potash, 49. 

— orthobrom-, 323. 

Anthraquinonesulphonic acids, action of 
ammonia on, 263. 

Antimonic acid, constitution of, 94. 

= atomic weight of, 299, 300, 

04. 

compounds, decomposition of, 348. 

—— pentachloride, action of, on phos- 

phorus trichloride, 613. 
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Antimony, red, 612. 


and arsenic, Clarke’s method for 
the separation of tin from, 289. 

Antiseptic action of acids, 72. 

— of pyrogallol, 73. 

Apiin, 413. 

Apiol, 412. 

Apparatus for measuring the heat of 
combustion, 1. : 
Apples, ripening of, after gathering, 

179. 


Aqueous vapour, estimation of, in the 
atmosphere, 420. 

Aragonite, pseudomorphs 
after, 15. 

Aromatic compounds with long side- 
chains, action of iodine on, 463. 

Arsenates of certain metals, 217. 

— of zinc and cadmium, 216, 217. 

Arsenic, chemical cause of the toxicolo- 
gical action of, 174. 

detection and estimation of, 752. 

—— influence of, on animals, 907. 

metallic, volatilising point of, 705. 

presence of, in the atmosphere, 
585. 

— acid, volumetric estimation of, 
421. 

—— compounds, aromatic, 396. 

—— —— decomposition of, 348. 

—— and antimony, Clarke’s method for 
the separation of tin from, 289. 

Arsenical-pyrites intergrown with tron- 
pyrites, 855. 

Ash analyses, 343. 

of beet, 922. 

of beet seed, composition of, 496. 

—— of certain spice seeds, analyses of, 
915. 

— of different parts of the vine, 
133. 

volcanic, from Cotopaxi, 97. 

Ashes of the trunk, leaves, and fruit of 
the orange and the Mandarin orange, 
composition of, 915. 

Asparagine, action of methyl iodide on, 
315. 

distribution and functions of, in 

the vegetable kingdom, 58. 

nutritive value of, 330, 485. 

Aspidospermine and its salts, 54. 

Atmosphere, apparatus for estimating 
oxygen in, 137. 

— estimation of aqueous vapour in, 
420. 

—— estimation of carbonic acid in the, 


of calcite 


presence of arsenic in, 585. 

—— proportion of carbonic anhydride 
in, 605 

variations in the carbonic anhy- 

dride of, 699. 


ee 
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Atmosphere, variations in the composi- 
tion of, 698. 

Atomic heat of glucinum, 850. 

—— — of oxygen, 850. 

Atomicity, periodic, history of, 605. 

Atropine, 481, 674. 

artificial, 410. 

—- light, 561. 

Atropyltropeine, 715. 

Azobenzene, paradibrom-, 880. 

paradichlor-, 880. 

mononitrodichlor-, 880. 

Azobenzene-cresol-sulphonic acid, 716. 

Azobenzene-diamidotoluene nitrate, 715. 

Azobenzene-disulphonaphthol, 881. 

Azobenzenedisulphonic acids and their 
salts, 805, 806. 

8-Azobenzenedisulphonic chloride, 806. 

— - hydroxycarboxylbenzene, 

5 

Azobenzenemonosulphonic acid, para- 
dichlor-, 880. 

Azobenzene-pyrogallol, 390, 715, 880. 

Azobenzene-sulphocresol, 881. 

Azobenzenesulphonamide, 805. 

Azobenzenesulphonic acid and its salts, 
804. 

chloride, 804. 

Azobenzene - trinitro - hydroxybenzene, 
715. 

Azobenzene-trinitro-oxybenzene, 389, 


Azo-colours, new, 359, 715. 

Azo-derivatives, some, 389. 

Azonaphthalene-sulphoxyl-orthonitr- 
oxyl-benzene, 881. 

Azophenetol, dinitro-, 466. 

Azophenyldisulphonice acid, potassium 
salt of, 322. 

Azophenylethyl, 243. 

Azotoluenesulphonamide, 807. 

Azotoluenesulphonic acids and their 
salts, 806, 807. 

chlorides, 806, 807. 

Azoxybenzene, conversion of, into oxy- 
azobenzene, 556. 

mononitroparadichlor-, 880. 

Azoxybenzenesulphonamide, 807. 

Azoxybenzenesulphonic acid and its 
salts, 807. 

— chloride, 807. 


B. 


Bacillus amylobacter (butyric ferment) 
in the carboniferous period, 334. 

ure@, 133. 

Bacteria, chemical composition of, in 

putrefying liquids, 176. 
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Bacteria, effect of putrefactive changes: é 
on, 726. > 

—— formation of vinegar by, 334. i 

—— in the atmosphere, 727. 

influence of the galvanic current 


on, 726. he 
Balsamum antarthriticum indicum, 168. LE 
Baptisia tinctoria, 411. te 


Barium allylate, 794. Ke 

borodecitungstate, 612. 

cholate, 55. 

chrysoquinonedisulphate, 264. 

dichromate, preparation of, 444. ; 

— dioxide, dissociation of, 610. f 
t 
- 


—- —— hydrated, composition of, 
610. 

—— formionitrate, 32. 

—— isobutyrate and acetate, 799. id 

—— oxide, action of sulphurous anhy- 
dride on, 606. i 

—— peroxide, estimatjon of active | 
oxygen in, 744. iy 

—— platinochloride, solubility of, in 4 
alcohol, 578 i! 

— thioglycollate, 236; 237. F 

Barks, cinchona and other, valuation of, q 
764. 

Barley, depreciation of, by overgrowth, , 
179. 


—— malting, moisture in, 776. , 
manuring of, 135. 
Basaltic lavas of the Eifel, 19. : 
Basalts of Azkhur on the Upper Kur, 
615. ° 
Silesian, and their mineral consti- 
tuents, 19. 
Base, a new, 387. 
from {chlorophenylthiocarbimide, 
388. 
Bases, aromatic, a series of, isomeric 
with the thiocarbimides, 387. 
formation of, from acid amides, 
547. 
from fusel oil, 234. 
of the oxalic acid series, 547, 
primary aromatic, condensation- 
products of aldehydes with, 39. 
Bassia longifolia, 519. 
Bast fibre, chemistry of, 666. j 
derivative from, 667. 
Bat-guano from various sources, 345. 
Bay-tree, Californian, ethereal oil from, 
670. | 
Beech-leaves, frozen, eonstitution of, 
416. 
Beer, carbonie anhydride in, 774. ' 
effect of hard and soft water om 
the brewing of, 593. 
—— Hamburg, analyses of, 833. 
—— influence of light on, 200. 
—— new clarifier for, 931. 
—— Speyer, analysis of, 773. 


976 


—> malt extract and maltose in, 

76. 

Beer-wort, Bohemian, compesition of, 
determined by chemico-optical pro- 
cesses, ‘189. ; 

Beers, English, analysis and composition 

‘of, 353. 

Bees, activity of, 415, 725. 

Beet, ash of, 922. ~ 

cultivation of, 736, 917. 

—— distribution of potassium nitrate 
in, 733. 

——-estimation of sap in, 829. 

examination of, and the amount of 

sugar the roots contain, 586. 

experiments with various sorts of, 


59. 

influence of the leaves on the pro- 
duetion of sugar in, 336. 

—— manuring of, 185, 418. 

method of selecting, for seeding, 
134. 

—— relation of yield of, to rain and 
sunshine, 178. 

sap-quotient of, 931. 

Beet-juice, estimation of sugar in, 144. 

fermentation produced in pre- 

paring syrups from, by diffusion, 

519, 931. 


occurrence of tricarballylic 
and aconitic acids in, 36. 

Beet leaves, oxalic acid in, 733. 

Beet mucilage, composition of, 561. 

Beet residues as fodder, 734. 

Beetroot, cultivation of, 821. 

—— examination of, 495. 

— growth of, 502. 

——— manuring of, 137, 509, 741. 

—- nitrates in, 494, 495. 

normal. relation between the sugar 

and mineral .and nitrogenous matters 

in, 569. 

planting of, 502. 

-—— researches on, 495. 

run .to seed, relation between the 

sugar and mineral and nitrogenous 

matters in, 569. 

molasses, trimethylamine from, 

233. 

gelatinous matter in, 908. 

Beetroots, proportion of sugar to the 
weight of, 519. 

Beet sap, organisms in, 334. 

Beet seeds, composition of ash of, 496. 

cultivation and analysis of, 


920. 


germination of, 177, 730. 

Beet-sugar, inversion of, for wine, 833. 

-—- —— manuring experiments with, 
923. 

— refuse as manure, 742. 

Belladonna, alkaloids of, 561. 
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Belladonnine, 410. 

Benzal chloride, metanitro-, 635. 

Benzaldehyde, action of, on dimethyl- 
toluidines, 636. 

— metanitro-, action of aniline hydro- 
chloride and zine chloride on, 662. 
paranitro-, action of a mixture of 
aniline hydrochloride and zinc chloride 

on, 640. 

orthonitro-, action of nascent 

hydrogen on, 469. 

green, constitution of, 40. 

Benzamidoparatoluide, orthochloro-, 
557. 

orthochloro-, action of benzoic 
chloride on, 557. 

Benzamidophenolsulphonie acids and 
their salts, 642. 

Benzanilidimide chloride, 
phenol on, 558. 

Benzaurin, 239. 

Benzene, bromacetyl-, preparation of, 
659. 

—— bromo-, preparation of, 316. 

—— bromoxy! derivatives of, 246. 

—— derivatives, crystalline forms of, 
105. 

—— diamido-, sulphonic acids from, 
394. 

dinitroiodo-, crystallographic con- 
stant.of, 384. 

—— dinitrobromo-, 106. 

electrolysis of, 802. 

—— iodo-, preparation of, 316. 

mononitrotribromo-, 106. 

nitramido-, sulphonic acids from, 
394. 

— nitrometadiiodo-, crystallographic 
constant of, 384. 

—— nitro-orthometatribromo-, crystallo- 
graphic constant of, 384. 

orthodiamido-, action of ferric 
chloride on, 162. 

—— tribromo-, action of nitric acid on, 
106. 

Benzene molecule, influence of nitro- 
and amido-groups on a sulphonic 
group entering the, 238. 

Benzene ring, closed, synthesis of, 37. 

Benzenedisulphonamide, bromo-, 123, 
125. 

Benzenesulphonamide, meta- and para- 
nitro-, action of zine-dust on, 805. 

Benzenedisulphonic acid, action of fused 
alkalis on, 320. 

bromo-, 123, 124. 

— — diazobromo-, 123. 

— — dibromamido-, 123. 

—— —— paramidobromo-, and its salts, 
123. 

Benzenedisulphonic acids, amido-, and 
their salts, 122. 


action of 
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Benzenedisulphonic acids, di- and tri- 
bromo-, 124. 

ortho- and met-amido-, and 

their salts, 124. 

chloride, bromo-, 123, 124. 

Benzenemetadisulphonic acid, 806. 

Benzenesulphonic acid, mietadiamido-, 
and its salts, 395. 

metanitramido-, and its salts, 


395. 


a- and B- nitro-, 239. 
—— —— orthodiamido-, and its salts, 
394, 


—_——. 


394. 


orthonitramido-, and its salts, 


acids, nitro-, amido-mercaptans 
from, 389. . 

Benzenylamidophenyl mercaptan, 885. 

Benzhydrol and naphthalene, conden- 
sation of, 478. 

Benzidine, 808. 

Benzmetamidoparatoluide, 
orthochloro-, 557. 

Benzmetanitroparatoluide, orthochloro-, 
557. 

Benzofuroin, 798. 

Benzoic acid, formation of, in the animal 
organism during fever, 716. 

solubility of, 471. 

—— —— dinitro-, 471. 

—— — metamido-, action of, on 
helicin, 126. 

metaparadinitro-, and its 


anhydro- 


salts, 647. 

nitro-amido-, 119. 

— —— nitro-orthobromo-, 119. 
orthobromo-, and its salts, 118. 
parametabromorthoamido-, 


— 


648. 


paranitro-, action of bromine 
on, 647. 


paranitro-, nitration of, 549. 
paraorthodinitro-, preparation 


of, 549. 

acids, nitro-, 647. 

— — nitro-, Fittica’s, 251. 

— chloride, metanitro-, 253. 

cyanide, metanitro-, 253. 

Benzophenone, dihydroxy-, 240. 

Benzotrichloride, compounds of, with 
phenol and tertiary aromatic bases, 
239. 

Benzoyl carbinol, oxidation of, 645. 

Benzoyl cyanide, orthonitro-, test for, 68. 

Benzoyl-acetic anhydride, 31. 

Benzoylaniline, 804. 

Benzoylphthalylanilide, 804. 

Benzoyltropeine, and its salts, 714. 

Benzparatoluide, di- and trinitro-ortho- 
chloro-, 557. 

: —— and its derivatives, 

57. 


Benzyl bromide, parachloro-, 879. 

bromides, monobromo-, relative 

displaceability of bromine in, 161. 

compounds, orthobromo-, 879. 

—— -—— parachloro-, 879. 

—— derivatives containing sulphur, 
811. 

mercaptan, action of bromine on, 
811. 

—— —— action of sulphuric acid on, 
810. 

orthothioformate, crystalline form 

of, 646. 

sulphides, parachloro-, 879. 

thiobenzoate, 811. 

Benzylamarine benzyl chloride, 882. 

Benzylamidophenyl mercaptan, 386. 

Benzylidenemonophenyldiamine, 639. 


’ Benzylmethylacetic acid, 628. 


Benzylmethylmalonic acid, 628. 

Benzylsulphonamide, 812. 

Benzylsulphonic acid, parachloro-, and 
its salts, 879. 

chloride, 812. 

Benzylthiacetamide, 34. 

Benzylthiacetic acid, 34. 

Berberine, preparation of, 169. 

salts, 169. 

Bessemer converters, gases from, 769. 

steel plates, 356. 

Biebrich scarlet, 559, 813. 

Bilberries, colouring-matter of, 927. 

Birch, mineral constituents of, 343. 

Bismuth containing arsenic, behaviour 
of, towards nitric acid, 219. 

detection of, 752. 

—— method for estimating, volumetri- 
cally, 753. 

— minerals from Wermland, 14. 

— nitrate, basic, preparation of, free 
from arsenic, 219. 

Bituminous rocks, commercial valuation 
of, 682. 

Bleaching sugar syrups by ozone, 74. 

Bleaching powder, action of, on propyl, 
butyl, and amy] alcohols, 456. 

—— formation and constitution 
of, 789. 

Bleeding of vines, researches on, 133. 

Blood, detection of carbonic oxide in, 
817. 

disinfection and preservation of, 
for agricultural purposes, 929. 

— physiology of sugar in relation to, 
486 


Blood-stains, 926. 

Blossoms, influence of smoke on the de- 
velopment of, 177. 

Blowpipe assay of silver lead, 585. 

Bodies, relations between the physical 
properties of, and their chemical con- 
stitution, 685. 


978 


Bone-black, action of, on sugar solutions, 
758. 


certain properties of, 834. 
Bone-meal, adulteration of, 354. 
—— adulteration. of, with phos- 


phorite, 516. 
— —— asa manure for potatoes, 
739. 


Borax, influence of, on the decomposi- 
tion of albumin in the organism, 907. 

physiological action of, 415. 

Boric acid as a preservative, 767. 

influence of, on acetous fer- 
mentation, 819. 

Borneol and camphor, relations of the 
camphenes obtained from, 324, 

Boron, analysis of organic compounds 
containing, 61. 

quantivalence of, 395. 

fluoride, action of water on, 435. 

Borophosphate of magnesium and cal- 
cium, analysis of, 447. 

Borotungstates, 612. 

Botanical preparations, liquid for the 
preservation of, 596. 

Brasilin, 248. 

Breathing of plants and animals, 911. 

Brine-springs of Volterra, salts obtained 
from the mother-liquors of, 146. 

Bromamylene, 376. 

Bromethylpara- and ortho-nitrophenol, 
316. 

Bromine, density of, at high tempera- 
tures, 432. 

— rate of substitution by, in the 
acetic acid series, 539. 

— relative displaceability of, in the 
monobromobenzyl bromides, 161. 

— solidifying point of, 215. 

8-Bromisobutyric acid, 379. 

8-Bromostyrene, 43. 

Bronze, tungsten-manganese, 199. 

Bronzite from Dun Mountain, near 
Nelson, New Zealand, 857. 

Bunt in wheat, sulphurous acid as a 
remedy for, 572. 

Butter, adulteration of, 423, 

— analysis of, 69, 828. 

_— of two ancient samples of, 

357. 

coefficients of expansion of, 70. 

preservation of, 932. 

testing, 587. 

Butterine, coefficients of expansion of, 
70. 

Butyl alcohol, action of bleaching pow- 
der on, 456. 

preparation of, from glycerol, 


819. 
cyanate, tertiary, 228. 
—— hippurate, normal, 870. 
Butylamylamine, 546. 
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8-Butylhydrophenylbetaine, 542. 

Butyraldehyde, f-chloro-, 235. 

Butyramide, 8-amido, 461, 541. 

8-Butyranilbetaine, 462. 

Butyranilide, B-amido-, hydrochloride 
of, 462. 

Butyric acid, amido- (amidodimethyl- 
propionic acid), 101. 

— — f-amido, 541. 

— —— bromo-, acids of the formula 
C3H,,0,, derived from, 543. © 

—— — a-bromo-, decomposition of, 
by water, 380. 

— — calcium and barium double 
salt of, 799. 

—— —— f-chloro-, some derivatives of, 
541. 


B-monochloro-, 99. 
ferment (Bacillus amylobacter) in 
the carboniferous period, 334. 


C. 


Cabbages, manures for, 506. 

Cacao rind as fodder for calves, 502. 

Cadmium, arsenates of, 216, 217. 

— estimation of, in presence of zinc, 
748. 

zinc, and copper, separation of, 
748. 

Calamine, analysis of, 857. 

Calcite, crystallography of, 530. 

pseudomorphs of, after aragonite; 


Calcium, dissociation of, 597. 

spectrum of, 361. 

carbonate in water filtered through 
dry soil, 59. 

—— —— pentahydrated, 789. 

and ammoniacal salts, re- 
actions between, 700. 

—— cyamide, formation of, from melam, 
308. 

—— glycerate, fermentation of, 819. 

— iodide with silver iodide, com- 
pound of, 442. 

—— lactate, fermentation of, 819. 

levulosate, 539. 

oxalate in plants, 914. 

—— oxide, action of sulphurous anhy- 
dride on, 606. 

behaviour of, with carbonic 
anhydride, 5. 

— — crystallised, 700. 

—— phosphates, action of ammonium 
citrate on, 825. 

—— phosphite, 5. 

—— phthalate, products of the dry dis- 
tillation of, 255. 
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Calcium, platinochloride, solubility of, in 
alcohol, 579. 

saccharate, tribasic, 864. 

and magnesium compounds as re- 
fractory and dephosphorising ma- 
terials, 831. 

Calculus from a horse, analysis of, 174. 

Calico-printing, use of thiocyanates in, 
358. 

Calorimetrical 
nations, 434, 

Calves, cacao rind as fodder for, 502. 

Camphene, inactive, 669. 

hydride, 669. 

Camphenes obtained from borneol and 
from camphor, relations of, 324. 

Camphimide, 892. 

Campho-carbonic acid, 892. 

Camphor, action of phosphorus penta- 
chloride on, 717. 

oxidation of, 559. 

— amido-, 891. 

—— bromo-, action of zinc chloride on, 
892. 

— constitution of, 892. 

Camphor, bromonitro-, 891. 

chlorides, 717. 

-compounds, constitution of, 50. 

— nitro-, 891. 

— and borneol, relations of the cam- 
phenes obtained from, 324. 

Camphoric acid, preparation of, 893. 

anhydride, preparation of, 893. 

Camphothymol, ethyl ether of, 247. 

Camphrene, constitution of, 50. 

Cane-sugar, action of bromine on, 795, 


temperature - determi- 


mannitol as a bye-product in 
the formation of lactic acid from, 100. 
-—— refined, detection of starch- 
sugar mechanically mixed with, 758. 
synthesis of; 29. 

Caoutchoue, formation of, 323. 

Caproic acid, 872. 

«-bromo-, amido-acids from, 


543. 

—— —- dibromo-, 377. 

—— — dibromo-, action of water on, 
377. 

—— —— isodibromo-, 377. 

—— —— isodibromo- action of water 


on, 877. 
—— —— moniodo-, 377. 
— —— monobromo-, 377. 


_— 


normal, lactone of, 799. 

—- —— tetrabromo-, action of water 
on, 378. 

sar dibromophenyloxethylene-, 

—— diorthotolyl-, 245. 

—— and scmme of its derivatives, 


Carbamide, metaditolyl-, 245, 713. 

mono- and di-anisyl-, 641, 642. 

— mono- and di-phenylethyl-, 242. 

—— para- and meta-tolyl-, 245. 

—— tetranitro-diphenyl-, constitution 
of, 812. 

tolyl-, ortho-, and meta-, 713. 

Carbamide-acetosulphonic acid, a new 
derivative of thiohydantoin, 877. 

Carbamides derived from the isomeric 
toluidines, 245. 

Carbamido-palladious chloride or palla- 
doso-uramonium chloride, 161. 

Carbanilide, 622. 

Carbazol, 660. 

action of oxalic acid on, 245. 

—— hexchloro-, 661. 


. —=- octochloro-, 661. 


action of antimony perchlo- 

ride on, 661. 

tetranitro-, 660. 

trichloro-, 660. 

compound of, with picric 
acid, 661. 

Carbohydrates from the tubers of the 
Jerusalem artichoke, 619. 

sulphates of, 28. 

table of the absorption of, in the 
human intestinal canal, 564. 

Carbon, electric conductivity of, as af- 
fected by temperature, 837. 

estimation of, in cast-steel, 289. 

existence of, in the coronal atmo- 
sphere of the sun, 429. 

— total, estimation of, in iron and 
steel, 751. 

~—— bisulphide, action of phosphonium 
iodide on, 370. 

compounds, solid, molecular vo- 

lumes and specific gravities of, 694. 

thermo-chemical investigation 

of the theory of, 785. 

dioxide, reduction of, by phos- 

phorus at the ordinary temperature, 

237. 

monoxide, oxidation of, by moist 
air in presence of phosphorus, 237. 

Carbonates, determination of carbonic 
acid in, 346. 

heat of formation of, 82, 361. 

Carbonic anhydride, determination of, in 
carbonates, 346. 

estimation of, in the air, 


420. 
— in the air, 334. 
abserption of oxygen and ex- 
piration of, by planis, 416. 
behaviour of calcium oxide 


with, 5. 
—— behaviour of, in relation to 
pressure, volume, and temperature, 


691. 
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Carbonic anhydride, density of, at a high 
temperatnre, 434. 

—— —— estimation of, in gases, 573. 

—— —— free, in soils, 505. 

from muscle, 330. 

heat of neutralisation of, 362. 

proportion of, in the air, 

605, 788. 

reduction of, by phosphorus 
at ordinary temperatures, 298. 

—— —— variations in, of the atmo- 
sphere, 699. 

reduction of, to carbonic 
oxide by red-hot stannous oxide, 574. 

Carbonic oxide, action of, on alkaline 
hydrates at high temperatures, 459. 

action of, on dry metallic 

alcoholates, 622. 

—— detection of, in blood, 817. 

evolution of, from red-hot 
iron stoves, 592. . 

—— —-. reduction of carbonic anhy- 
dride to, by red-hot stannous oxide, 
574. 

Carboniferous period, butyric ferment 
(Bacillus amylobacter) in, 334. 

Carbonyl bromide, 627. 

-hemoglobin, 816. 

Carica fat acid, 129. 

Carica papaya, 128. 

Caricin, 129. 

Caroba beans, digestibility and nutrient 

- power of, 563. 

leaves, 671. 

Carvacrol, 112. 

— nitro-, action of nitric acid on the 
methyl ether of, 884. 

Carvacrolglycollamide, 889. 

Carvacrolglycollic acid and its salts, 
839. 

Carvacrolsulphonic acid and its salts, 
112. 

Caryophyllacee, colouring matter of, 
413. 

Caryophyllic acid, 670. 

Caryophllin, 670. 

acetyl-derivative of, 670. 

chlorine-compounds of, 670. 

Casein, 171. 

action of rennet on, 172. 

Cassia, mineral constituents of, 360. 

Cast-steel, estimation of carbon in, 289. 

Catechol, supposed presence of, in plants, 
417 


_— 


Cattle foods, analyses of, 678. 

Caucasian minerals, 615. 

Cellulide in bast fibre, 668. 

Celluloid, 780. 

Celluloquinone from bast fibre, 668. 

Cellulose, action of a mixture of acetic 
— and sulphuric acid on, 

59. 


Cellulose, digestive power of geese for, 
330. 

-—— methods of estimating, 761. 

-~— nitro-derivatives of, 372. 

estimation of nitrogen in, 374. 

Cement, 198, 767. 

glycerina-, 428, 

Cerium, volumetric estimation of, 749. 

—— tungstate, 851. 

Chalybeate springs of Carlstad, 20. 

Characin, 53. 

—— extracted from alge by satin 


2 


Charcoal, condensation of gases by, 526. 

Cheese, Danish export, examination of, 
934. 

—— ripening, formation of fat in, 594. 

—— Roquefort, supposed conversion of 
albumin into fat in the myening of, 
835. 

Chemical affinity, estimation of, in terms 
of electromotive force. Part II, 686. 

—— compounds, effect of light on, 521. 

constants, some, 365. 

—— equivalence, researches on. Part I, 
sodium and potassium sulphates, 437. 

researches on. Part II, hydro- 

gen chloride and sulphate, 438. 

reactions, limits and velocities of, 
365. 

—— repulsion, 693. 

— technological notes, 516. 

Cherry laurel, effect of cold on, 733. 

Chicory, estimation of, in coffee, 514. 

Chili potash saltpetre, 507. 

—— saltpetre for beets, 741. 

manure experiments with, 


507. 
Chloral, action of potassium cyanide on 
ammoniacal derivatives of, 102. 
— hydrate, decomposition of, 293. 
—— —— dissociation of, 20Y. 
heat of formation of, 293, 


604. 


on the heat of formation of 
gaseous, 434, 435. 

Chloralbenzamide, action of potassium 
cyanide on, 103. 

Chlorides, volatile metallic, 604. 

Chlorine, behaviour of, at high tem- 
peratures, 214, 432. 

density of, at high temperatures, 

431. 

detection and estimation of, in 

presence of iodine and bromine, 509. 

estimation of, in grains and forage, 
285. 

—— estimation of, in must and wine, 
586. 

in carbon compounds, easy process 


detecting, 348. 
suggestion as to the constitution of, 
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offered by the dynamical theory of 
gases, 692. 

Chlorophyll, 53, 266, 560. 

—— analyses of, 561. 

crystallised, 894. 

— from Eucalyptus globulus, 894. 

formation of, in the dark, 910. 

—— in epidermis of foliage of phanero- 

ms, 910. 

Chlorophyllan, 53, 267, 894. 

Chloropurpureo-chromium salts, 10. 

Chloroxalallyline, 546, 547. 

Cholanic acid, 722, 723. 

relation of, to cholecamphoric 
acid, 722. 

Cholecamphoric acid, 56. 

and its relation to cholanic 
acid, 722. 

Cholic acid, oxidation of, 55, 562, 722. 

—— oxidation-products of, 56. 

Choloidanic acid, 723. 

Choloidie acid, 56. 

Chromammonium compounds, 10. 

Chrome alum, 444. 

Chromium, estimation of, 188. 

—— estimation of, in steel, and in their 
alloys with iron, 288. 

monoselenide, 527. 

— monosulphide, 527. 

oxychloride, 793. 

sequichloride, 793. 

— sesquioxide, action of chlorine on, 
793. 

sesquiselenide, 527. 

— sesquisulphide, 527. 

Chrysene, derivatives of, 263. 

tribromodinitro-, 263. 

Chrysocolla from Chili, analyses of, 97. 

Chrysoquinone, dibromo-, 263. 

dinitro-, 263. 

Churning, experiments on, 75. 

Cinchomeronic acid and its salts, 896. 

Cinchona alkaloids, behaviour of, with 
potassium permanganate, 895. 

—— — the form in which they occur 
in the bark, 898. 

bark, 177, 328. 

analysis of, 190. 

coto, 325. 

Cinchonic acid, constitution of, 410. 

— oxidation of, 409. 

Cinchonidine, constitution of, 409. 

oxidation of, 409. 

Cinchonine, constitution of, 409. 

— some derivatives of, 269. 

hydrochloride, action of phosphorus 


——— 


pentachloride, and oxychloride on, 
673. 
Cinnabar deposits, genesis of, 221. 
Cinnamic acid, metamido-, 163. 
metamido, hydrochloride, 163. 
polymerised, 121, 


a 


es 


Cinnamic acids, monobromo-, 43. 

—— aldehyde, formation of, during 
fibrin-pancreas digestion, 469. 

Cinnamon, mineral constituents of, 360. 

Cinnamyltropeine and its salts, 715. 

Citrate of iron and quinine, analysis of, 
68. 

Citric acid, 877. 

synthesis of, 801, 

Clarifier for beer, new, 931. 

Clarke’s method for the separation of 
tin from arsenic and antimony, 289. 
Clay and loam, difference between, 823. 
Clay-soils, physico-chemical analysis of, 

511. 
Clays, contributions to our knowledge of, 
155. 


_ Clearing action of Spanish earth, 517. 


Cleka or false thapsia, resin from, 
718. 

Clover, permanent pasture a substitute 
for, 499. 

-— red, composition of, 499. 

crops, effect of gypsum on the 
quantity and quality of, 185. 

Clover-seed, relation of the colour of, to 
its value, 134. 

Clover-sickness, 505. 

Coal, condition in which sulphur exists 
in, ‘708. 

estimation of ash in, 590. 

Coal-dust, influence of, in colliery ex- 
plosions, 439. 

Coal-gas, detection of, in earth, 684. 

of different qualities, heating 
powers of, 766. 

Coal mines, explosion in, due to carbonic 
anhydride, 220. 

Coal-tar, brown, products from, 263. 

solubility of some constituents 


of, 258. 


colours, new, 358. 

Cobalt, electrolytic estimation of, 583, 
751. 

— estimation of, 287. 

new method of separating nickel 

from, 287. 

volumetric estimation of, 347. 

—— and nickel, detection of, in pre- 
sence of each other, 286. 

—— separation of iron from, 189. 

Cobalt-glance, 13. 

Cobalt-speiss, 13. 

Cobra poison, 490. 

Cobric acid, 491. 

Coca, 169. 

Cocaine, 169, 411. 

Cotfee, adulteration of, with chicory, 
514. 

—— examination of, 353. 

— “ Mogdad,” 936. 

Cold, effect of, on cherry laurel, 733. 
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Collidine, 480. 

— from aldehyde, 54. 

Colliery explosions, influence of coal- 
dust in, 439. - 

Colophene hydride, 669. 

Colophony in commercial oils, analysis 
of, 684. “ 

products of the distillation of, 893. 

Colouring matter, blue, from the action 
of paratoluenesulphonic chloride on 
dimethylaniline, 108. 

— obtained by the action of 
sodium nitrite on tetramethylpara- 
phenylenediamine, 111. 

containing sulphur from para- 

phenylenediamine, 110. 

— from diamidotriphenylme- 

thane, 662. 

from the action of ammonia 

on glyoxylic acid, 622. 

green, from dimethylaniline, 


636. 
— new, 559. 
—— —— new, from orcinol, 551. 
—— — of anguria and colycynth, 
267. 
—— —— of grapes and bilberries, 927. 
—— —— of the Caryophyllacer, 413. 
scarlet, from “ acid-yellow,” 


814. 
Colouring matters, action of infusorial 
earth on, 427. 
derived from resorcinol, manu- 
facture of, 426. 
foreign, in red wine, 191. 
—— — from furfuraldehyde, 391. 
from phenols, 881. 
—— — new coal-tar, 595. 
—— —— new, supplementary notice 
on, 640. 
—— obtained by the action of 
naphthol on diazoazobenzene, 664. 
—- obtained by the oxidation of 
di- and _ tetra-methylparaphenylene- 
diamine, 111. 
of plants, action of ozone on 


the, 58. 


produced by the action of 
diazo-compounds on phenols, 880. 

— — some new, 41, 551, 559. 

Colours, phenol-, new class of, 426. 

Colycynth, colouring matter of, 267. 

Comstock lode, heat of, 858. 

Concretions taken from an abscess in 
the jawbone of a horse, analysis of, 
333. 

Condensed milk, 926. 

Confectionery, adulteration of, 422. 

Convolvulin,717. 

Copper, acetylenedicarboxylate, 160. 

—— ammonium chloride, behaviour of, 
with ferrous sulphide, 12. 


Copper chromates, basic, 853. 

——- detection of, 924. 

—— distribution of, in the animal king. 
dom, 275, 565. 

electrolytic estimation of, 583. 

—— for roofing, valuation of, 826. 

—— hydride, 299. 

normal presence of, in the plants 

which grow on the primordial rocks, 
494. 

—— Parkes’s method for estimating, 
510. 

phosphide, use of, in the refining 
of copper, 197. 

—— presence of, in food, 490. 

use of copper phosphide in the 
refining of, 197. 

—— cadmium, and zinc, separation of, 
748. 

Copper-pyrites intergrown with fahlerz, 
855. 

Copper tin alloys, analogy between the 
conductivity for heat and the induc- 
tion balance effect of, 687. 

—— estimation of the specific elec- 
trical resistance of, 687. 

Corn, most advantageous method of 
sowing, 181. 

Corundum, artificial 
447. 

Cossaite, 533. 

Coto-barks and their characteristic in- 
gredients, 325. 

Cotogenin, 326. 

Cotoin, 326. 

tribromo-, 326. 

Cotone, dinitro-, 327. 

Cotton-seed cake as fodder, 500. 

oil, detection of, in olive oil, 


production of, 


925. 

Cows, milch, flesh-meal as fodder for, 
501. 

“Craie grise,’’ 198. 

Cream, composition of, from De Laval’s 
cream separator, 780. 

butter, whole-milk butter compared 
with, 932. 

Creaming, experiments on, 75. 

Creatine compounds of the aromatic 
group, 803. 

group, compounds belonging to, 

897. 

Creatinine group, compounds belonging 
to, 897. 

Cresol, nitroso-, 109. 

trinitro-, 109. 

Crops, four-yearly rotation of, 185. 

Crotonic acid, formation of, from allyl 
cyanide, 99. 

Crystalbumin, 816. 

Crystalfibrin, 816. 

Crystallin, non-identity of the soluble 


ES eT ocwercwme meter n a 


eee 


INDEX OF SUBJECTS. 983 


albuminoids of, with those of white of 
egg and serum, 815. 

Crystallographic constants of some ben- 
zene derivatives, 384. 

Crystals, step-like and skeleton-growth 
of, 529. 

Cumene, synthesis of, 384. 

Cumenesulphamides, 166. 

Cumenesulphonic acids, 166. 

Cumic acid, crystalline form of, 549. 

Cumic alcohol, cymene from, 106. 

Cumidic acid, 479. 

Cuminaldehyde, 251, 467. 

—— nitro-, and its derivatives, 251. 

oxidation of, 251. 

reduction of, 251. 

Cuminic acid, nitro-, 251. 

Cuminol and dimethylaniline, some 
compounds of the leuco-base from, 
640. 

Cuminuric acid, and its salts, 38. 

Cumol, a new, 166, 167. 

Cumophenolglycollic acid and its salts, 
883 


Cumophenols, 882, 883. 

Cumyl chloride, 107. 

Cupric oxide, oxidising action of, 32. 

Cuprous chloride (sic), heat of forma- 
tion of, 361. 

thermo-chemistry of, 208. 

Curd tonm*tion, 900. 

Curds, composition of, 934. 

Cuscamidine, 329. 

Cuscamine and its salts, 329. 

Cyanamide, action of formic and other 
acids on, 371. 

action of hydroxylamine hydro- 

chloride on, 370. 

action of, on dimethylamine hydro- 
chloride, 233. 

—— action of phenol on, 370, 371. 

constitution of, 309. 

—— preparation of, 307. 

Cyanethine, 31. 

Cyanides, heat of formation of, 839. 

Cyanite, crystallisation of, 614. 

crystal-system of, 534. 

Cyanogen, amount of heat evolved on 
solution of, in water, 435. 

heat of combustion of, 840. 

— heat of formation of, 361, 840. 

Cyanomelamidine, 311. 

Cyanopropionic acid and its salts, 460. 

Cymatolite from Goschen (Mass.), com- 
position of, 225. 

Cymene, action of iodine on, 463. 

behaviour of, in the animal organ- 

ism, 38. 

from cumic alcohol, 106. 

—— new, from light resin oil, 878. 

—— transformation of amylene and 
valerylene into, 710. 


Cymene, dibromo-, oxidation of, 632. 
Cymenecarboxylic acid, 163. 
Cymenesulphonamide, 107, 878. 
oxidation-products of, 257. 
Cymenesulphonic acids, 878, 890. 


D. 


Date-palm, sugar from, 100. 

Datura, alkaloids of, 56). 

Daturine, 481, 482. 

Daylight, measurement of the actinism 
of, 685. 

method for the continuous mea- 
surement of the intensity of, and of 
its application to physiological and 
botanical researches, 188. 

Delphinine, test for, 763. 

Density of bromine at high temperatures, 
432. 

of chlorine at high temperatures, 
431. 

— of iodine at high temperatures, 
432, 433. 

some gases at a high temperature, 
434. 

—— of vapours which attack porcelain 
at a red heat, estimation of, 149. 

and refractive power, chemical 
constitution of organic compounds in 
relation to their, 295. 

Deoxalic acid, 36. 

Dephosphorising materials, magnesium 
and calcium compounds as, 831. 

Desmine, 856. ; 

Dew, amount of, on plants, 493. 

Dextran, 908. 

Dextrosechloride - tetrasulphonic acid, 
28. 

Diacetamidofluorene, 814. 

Diacetonamine, products of oxidation 
of, 101. 

Diaceto-phenolphthalin, 655. 

Diaceto-tetrabromophenolphthalein, 
654. 

Diaceto-tetrabromophthalidin, 656. 

Diacetoxyidextrotartaric anhydride, 876. 

Diacetoxyl-phenolphthalein, 653. 

Diacetylquinol, 317. 

dinitro-, 317. 

Diacetylracemic anhydride, 877. 

Diacetyltetrabromophthalin, 655. 

Diallagite from Dun Mountain, near 
Nelson, New Zealand, analysis of, 857. 

Diallyl, constitution of, 370. 

Diallylearbinol, methyl and ethyl ethers 
of, 372. 

—— oxidation of, 382. 

Diallylmalonic acid, 628. 
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Diallylmethylearbinol, formation of 
8-methyloxyglutaric acid from, 383. 

Diallyloxamide tetrabromide, 547. 

Dialysed iron, constitution and proper- 
ties of, 356. 

Diamido-azonaphthalene hydrochloride, 
715. 

Diamidotriphenylmethane, 39. 

Diammonium pentanitro-diazo-amido- 
monoxyhomofluorescein, 552. 

Diamond, artificial formation of, 707. 

hemihedry of, 854. 

Diamylbenzene, 107. 

Diamylene, hydrocarbon, C,oHj,, from, 
231. 3 

Diastase, 132, 562. 

action of, on starch, 132. 

—— action of, on starch in presence of 
hydrochloric acid or pure gastric juice, 
330. 

action of, on starch-paste, 310. 

composition of, 176, 561. 

Diazoazobenzene, colouring matters ob- 
tained by the action of naphthol on, 
664. 

Diazobenzene, action of cyanogen com- 
pounds on, 316. 

Diazobenzenedisulphonic acid, 896. 

Diazobenzene nitrate, bromo-, action of 
potassium cyanogen on, 41. 

sulphate or nitrate, action of po- 
tassium cyanide on, 41. 

Diazo-compounds, action of hydrocyanic 
acid on, 41. 

Diazohydroazobenzenesulphonic _ acid, 
808. 

Diazoparabenzenedisulphonic acid and 
its salts, 122. 

Dibenzyl, new method of forming, 259. 

Dibenzoyldextrotartaric anhydride, 876. 

Dibenzoyleupittonic acid, 165. 

Dibenzoylhydrocotone, 327. 

dibromo-, 327. 

tetrabromo-, 327. 

Dibenzyl, action of chlorine on, 46. 

—— paradichloro-, 46. _ 

Dibenzylamarine, 882. 

Dibenzylsulphone, 811. 

Dibutylamine, 546. 

Dibutyllactic acid, 871. 

Dicamphorilimide, 892. 

Dicalcium phosphate, 442. 

Dicarbopyridenic acid, 269. 

Dichloracetouic acid, 801. 

Dichlorethylamine, spontaneous decom- 
position of, 311. 

Dichlorhydrin, action of bromine on, 99, 
862. 

Dicotoin, 326. 

Dicyanamide, 237. 

Diethylacetic acid? 376. 

Diethyl dextrotartrate, 876. 


Diethylenediphenyldiamine, dinitroso-, 
112. 

Diethylenediphenylenetetramine, 112. 

8-Diethyl-ethylenelactic acid, 382. 

Diethylic ethylenesalicylate, 316. 

Diethylidenelactamic or a-imidopro- 
pionic acid, 313, 801. : 

Diethylphenyltetrazone, 243. 

Diethylsulphone, 811. 

Diffusion experiments with acid solu- 
tions of mixtures of salts, 89. 

researches on, 526. 

Difurfurotolylenediamine, 391. 

Digallic acid, action of sulphuretted 
hydrogen on, 551. 

Digestion in sheep, 484. 

of albuminoids, 484. 

of food by the horse when at work, 
414. 

Diglucose, 30. 

Diglycid, 29. 

Diheptene, 894. 

Diheptylacetic acid, 314. 

Dihydrobenzophenone, 240. 

Diimidonaphthol hydroehloride, action 
of ortho- and para-toluidine on, 399. 

Dimethacrylic acid, new mode of form- 
ing, 624. 

Dimethoxyl - tetrethoxyl- pararosaniline, 
250. 

Dimethyl amidoethylformate, 312. 

—— dextrotartrate, 876. 

racemate, 876. 

Dimethylacetic acid, amido- (amido- 
valeric acid), 101. 

Dimethylacrylic acid, 315. 

Dimethylamarine, 882. 

Dimethylamine hydrochloride, action of 
cyanamide on, 233. 

Dimethylaniline, action of benzoic anhy- 
dride on, 636. 

action of bromacetylbenzene on, 
639. 

—— action of a-naphthalenesulphonic 
chloride on, 108. 

action of paratoluenesulphonic 

chloride on, 108. 

bromo-, 107. 

ferro- and ferri-cyanides of, 98. 

nitroso-, 99. 

— action of, on phenols which 
do not contain the methyl group, 162. 

—— parabromo-, 108. 

—— pentanitro-, 108. 

preparation of, 802. 

—— and cuminol, some compounds of 
the leuco-base from, 640. 

and dimethylphenylenediamine, 
oxidation of a mixture of, 391. 

Dimethylaniline-phthalein, 41. 

Dimethyl]-dikatabutylethylene, 231. 

Dimethylethylcarbamine, 546. 


Sibi diners 


valerylene into, 710. 


| Diallyimalonic acid, 025, 
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Dimethyl-ethyl-carbinol, heat of com- 
bustion of, 787. 

Dimethylguanidine, 233. 

Dimethylic methylpyrogallate, 249. 

Dimethylmetatoluidine, action of bro- 
macetylbenzene on, 639. 

bromo-, 109. 

derivatives, 109. 

—— dinitro-, 109. 

—— nitro-, 109. 

—— nitroso-, constitution of, 386. 

hydrochloride of, 109. 

Dimethylnaphthylamine, 813. 

Dimethylparaphenylenediamine, action 
of bromine on, 110. 

—— ethoxamate, action of nitrous acid 
on, 110. 

colouring matters obtained by the 
oxidation of, 111. 

—— derivatives, 110. 

Dimethylphenylenediamine and dime- 
thylaniline, oxidation of a mixture of, 
391. 

Dimethylphenylglycocine or 
betaine, 162. 

Dimethylpropionic acid, amido- (ami- 
dobutyric acid), 101. 

Dimethylpyrroline, 404. 

Dimethylsulphanilic acid, salts of, 321. 

Dimethyltoluidines, ferro- and ferri- 
cyanides of, 98. 

Dimethyltolylenediamine, 109. 

oxidation of, 386. 

Dimethyltriamidobenzene, 110. 

£-Dinaphthylamine, 813. 

Dinaphthylketone, vapour-density of, 
679. 

Dioctyl, 229. 

Dioctylacetic acid and its salts, 628, 
872. 

Dioctylacetone, 872. 

Dicotylmalonic acid, 628. 

Diorcoxydiacetic acid and its salts, 393. 

— acids, mononitro-, two isomeric, 
394. 

Diorite from Diez in the Rupbachthal, 
Nassau, analysis of, 857. 

Diorthotolylguanidine, -dicyano-, hy- 
drochloride of, 803. 

Dioxethylmethylene, 307. 

Dioxybenzhydrol, 658. 

ne and some of its salts, 


phenyl- 


Dioxybenzophenone, tetrabromo-, 657. 
Dioxyfumaric acid, pure, preparation 
of, 383. 
a-Dioxyphenylanthranol, 656. 
miaeengnengtentiane-cectongiie acid, 
o4. 


Diphenic acid, B-dinitro-, and its salts, 
814. 


—— anhydride, 812. 
VOL. XXXVIII. 


Diphenic anhydride, compound of, with 
resorcinol, 812. 

phthalein of, 812. 

— chloride, 812. 

Diphenol, oxidation of, 250. 

—— tetrabromo-, oxidation of, 6438. 

preparation of, 643. 

tetrachloro-, preparation of, 644. 

Diphenolquinone, tetrabromo-, 643. 

—— tetrachloro-, 644. 

Diphenyl, 262. 

amido-disulphydrate, 891. 

disulphydrate, 477. 

disulphide, 476. 

Diphenyl-paramido-parasulphydrate hy- 
drochloride of, 890. ? 

sulphide, 476. 

sulphocyanide, 477. 

sulphur-derivatives of, 476. 

Diphenylaldehyde, 118. 

Diphenylamine, 813. 

Diphenylamine blue, 75. 

Diphenylarsinic acid and its salts, 397. 

Diphenylarsenious chloride, 396. 

Diphenylearbinol, 559. 

ethyl and amyl ethers of, 558, 
559. 

Diphenylcarbinolcarboxylic 
chloro-, 654. 

Diphenyldibromomethane, 558. 

Diphenyldiimidonaphthol, 399. 

Diphenyldimethylamidosulphone, 108. 

Diphenyldisulphacetic acid, 477. 

Diphenyldisulphamide, 477. 

Diphenyldisulphonic chloride, 477. 

Diphenylethane, 260. 

Diphenylethylamine, 242. 

—— hydrochloride, 241. 

Diphenylethylene, unsymmetrical, 158. 

Diphenyl mercaptan, 476. 

Diphenylmethane, action of bromine on, 
558. 

—— tetramethyldiamido-, 40. 

Diphenylmethyl acetate, 559. 

Diphenylmonobromomethane, 558. 

——- action of water on, 559. 

Diphenylmonosulphacetic acid, 477. 

Diphenylmonosulphamide, 476. 

Diphenylmonosulphinic acid, 477. 

Diphenylmono- and di-sulphonic acids, 
nitro-derivatives of, 890. 

Diphenylmonosulphonic chloride, 476. 

Diphenylphthalide, 650. 

anthracene derivatives of, 651. 

conversion of, into phenolphthalein, 

652. 

derivatives of, 650. 

diamido-, 652. 

—— dichloro-, or chloride of phenol- 
phthalein, 654. 

dinitro-, 652. 

Diphenylpropane, synthesis of, 259. 

3 z 


acid, di- 
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Diphenylsulphone, 476. 
Diphenylthiacetic acid, amido-, 890. 
Diphenylthichydentoin, formula of, 45. 
Diphenylene ketone, 812. 


dinitro-, reduction of, 814. 

— ——  mono- and di- nitro-, 814. 

Diphenyleneketone-carboxylic ‘acid, 401. 

nitro-, 401. 

Dipropionylquinol, 317. 

Dipropyl dextrotartrate, 876. 

B-Dipropyl-ethylenelactic acid, 382. 

Distillery material, seeds of the corn 
cockle as, 501. 

Dispersion, table of the coefficients of, of 
organic compounds, 781. 

Distyrene, 121. 

Disulphanilic acid and its salts, 122. 

Dithionic acid, basicity of, 5. 

Ditolylamine, acetometa-, 714. 

nitro-para-, 714. 

— para- and meta-, 714. 

Dog biscuit, examination of, 836. 

Double salts, existence of, in solution, 
32. 

Drink, adulteration and examination of, 
422. 

Drosera, nutrition of, 820. 

Drosera intermedia, acid of, 36. 

Drugs, testing, 71. 

Dry matter, increase of, in several agri- 
cultural plants during growth, 416. 

Dualin, 596. 

Duboisia, alkaloid of, 561. 

Duboisine, 675. 

Dust showers of Sicily and Italy, pre- 
sence of iron in, 709. 

Dye-stuffs, a new series of, 474. 

—— —— of the rosaniline group, 390. 

two, from metanitrodiamido- 

triphenylmethane, 663. 

two new, 717. 


E. 


Earth, detection of coal-gas in, 684. 

Earthenware goods, contributions to our 
knowledge of, 155. 

Earths of the yttria-group, spectra of, 7. 

rare, magnetic properties of the 

oxides of, 839. 

and their salts, molecular 
heats and molecular volumes of, 838. 

Eclogite, composition of, 16. 

Edible earth from Japan, analysis of, 
702. 

Effluent water, industrial, injurious 
effect of, on soils and plants, 497. 

Ekabor, or ekaboron, 8, 851. 

Electric arc, alternating currents, and 

the electromotive force of, 783. 
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Electric arc, formation of hydrocyanic 
acid in, 238. 

temperature of, 206. 

discharge of the chloride of silver 

battery, 203. 

lamp, smoke of, 81. 

Electrical discharges, phosphorescence 
produced by, 204. 

— resistance of certain copper-tin 
alloys, estimation of, 687. 

Electricity, atmospheric, 783. 

influence of, on the growth of 

plants, 909. 

direct transformation of sediant 
heat into, 838. 

Electro-brass plating, 425. 

Electro-capillary thermometer, 205. 

Electrolysis, oxidation of alcohols by, 24. 

Electro-optic observations on various 
liquids, 599. 

Elements, magnetic properties of, and 
Mendelejeff’s periodic law, 206. 

solid, specific heat and expansion 

of, 783. 

some general relations between the 
chemical mass of, and the heat of for- 
mation of their compounds, 688. 

Ellagene, 394. 

Ellagic acid, constitution of, 43. 

Elodea canadensis, nutritive value of, 
500. 

Emetine, 720. 

Emplectite, 222. 

Enamelled cast-iron vessels, 833. 

Eperna falcata, 168. 

Epichlorhydrin, action of bromine on, 
457. 

— action of nitric acid on, 32. 

— action of sodium on, 457. 

— constitution of, 457. 

derivatives, 29. 

Epicyanhydrin, 544. 

Epidote, crystal forms of, 534. 

Epihydrin acetate, 29. 

alcohol, 29. 

Erbia, researches on, 6. 

two new elements in, 7. 

Erbium, 157. 

Eruptive rocks in the Saar and Moselle 
districts, 537. 

Erythrocepalein, 720. 

Erythrophyll, 53. 

Erythroxyanthraquinone, 654. 

Erythroxyline, 169. 

Erythroxylon coca, 411. 

Esparto fibre, chemistry of, 666. 

Essential oil of Yerba mausa, 721. } : 

oils, examination of, 201. f 

limited oxidation of, 51. 

Ethane, halogen derivatives of, 228. 

vapour-tensions of the halogen 

derivatives of, 618. 
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Ethane, chlorpentabrom-, 228. 

a-dichlorotetrabrom-, 228. 

hexbrom-, 228. 

pentabrom-, 228. 

tetrabrom-, 228. 

Ethanes, tetrabrom-, 98. 

Ethenylamidophenyl mercaptan, 389, 
885. 


Ethenyldibromophenyldiamine, 634. 

Ether, detection of water in, 679. 

Ethereal acetates, preparation of, 104. 

nitrates, explosive, estimation of 
nitrogen in, 355. 

— oil from the Californian bay tree, 
670. 


from paracoto bark, 328. 

Origanum hirtum, 112. 

oils, chemistry of, 125. 

salts of nitric and nitrous acids, 
ultra-violet absorption spectra of, 202. 

Ethoxybutyric acid, 99. 

Ethoxyisobutyric acid, 871. 

Ethoxynitrotoluic acid, 247: 

Ethoxyphenylacetic acid, 252. 

Ethoxyterephthalic acid, 247. 

Ethoxytoluic acid, 247. 

Ethy! acetate, preparation of, 541. 

acetyltetracarbonate, 629. 

alcohol, some properties of mix- 

tures of, with methyl cyanide, 524. 

allylmalonate, 628. 

—— amidoethylformate, 312. 

azobenzenesulphonate, 805. 

benzylmethylmalonate, 628. 

—— bromophenylamidoacetate, 635. 

—— camphoronates, action of ammonia 
on, 669. 

carvacrolglycollate, 889. 

cholanate, 722. 

—— B-chlorbutyrate, action of aniline 
on, 462. 

chlorocarborate, action of, on the 
amines, 311. 

— deoxalate, 37. 

derivatives of phenylhydrazine, 242. 

— diallylmalonate, 628. 

—— dibromophenylallophanate, 633. 

—— diheptylacetoacetate, 314. 

—— dinitrophthalate, 478. 

—— dioctylacetoacetate, 872. 

—— dioctylmalonate, 628. 

—— diphenylmonosulphonate, 477. 

—— ethylmethylmalonate, 627. 

—— heptylacetoacetate, 313. 

- iodide, influence of, on germination, 

15. 

—— iodoacetate, action of ethyl iodide 
on, 541. 

—— isobutylmalonate, 628. 

—— isochlorobutyrate. action of potash 
on, 870. 

—— isopropylmalonate, 627. 


Ethylmercaptides of mercury and lead, 
behaviour of, at high temperatures, 
796. 

Ethyl metadinitrobenzoate, 471. 

monobrom-a-naphtholate, 260. 

-—— monobromobutyrate, action of finely: 
divided silver on, 542. 

monochlorisobutylmalonate,.629. 

monochlormalonate, 629. 

—— nitracetate, preparation of, 32, 33. 

—— nitro-orthobromobenzoate, 119. 

—— nitropropionate, preparation of, 
33. 


——- nitrosobenzylmalonate, 629. 

nitrosomalonate, 629. 

—— octylacetoacetate, 871. 

— orthobromobenzvate, 119. 

paranitrophenylacetate, 120: 

—— phenyldisulphoxide, 812. 

racemate, 37. 

suberates, two isomeric, 542. 

sulphate, 28. 

neutral, preparation of, 797. 

—— thiobenzenesulphonate, 812. 

—— thiocyanopropionate, 312. 

—— thymoglycollate, 889. 

Ethylallophanic acid, ether of, 384. 

Ethyl-amido-a-caproic acid, 543. 

Ethylamine, 159. 

action of mercuric: chloride on, 

159. 

thermo-chemistry of, 787. 

—— camphorate, action of phosphorus 
pentachloride on, 548. 

dichlor-, 233. 

spontaneous decomposition of, 


311. 

—— hydrochloride, decomposition of, 
by heat, 30. 

Ethylamines, action of ethyl chloride on, 
794, 

Ethylbenzene, limited oxidation of, 469. 

synthesis of, 463. 

Ethylearbazol, 660. 

compound of, with picric acid, 660. 

Ethylcarbazoline, 660. 

iodide, 660. 

Ethylchloroquinoline, 407. 

Ethylcitric acid, 877. 

Ethylerotonic acid, 375. 

brom-, 375. 

dibrom-, 376. 

Ethyleumols, 167. 

Ethyl diacetonamine, 868. 

Ethylene chlorobromide, direct forma- 
tion of, 456. 

chlorotribrom-, 228. 

derivatives of phenol and salicylic 
acid, 316. 

—— dibrom-, constitution of, 158. 

—— fluobor-, 230. 

— halogen derivatives of, 228. 
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Ethylene, iodide, 541. 

iodopicrate, 619. 

nitrodibrom-, 114. 

perchlor-, action of oxygen on the 
oxy-derivatives of, 231. 

Ethylenedipara- and ortho-nitrophenol, 
316. 


Ethylenediphenyldiamine, preparation 
of, 112. 
Ethylenediphenyldiamines, action of 


nitrous acid on, 112. 
Ethylenediphenyldinitrosamine, 112. 
Ethylenediphenylsulphone, 811. 
Ethylenedisalicylic acid, 317. 
Ethylenefluoboric acid, 28. 

— glycol, heat of combustion of, 


Bihyltayteocerbontysi, 406. 
Ethylidenamine silver sulphate, 234. 
Ethylidene bromiodide, 456. 

— chloriodide, 456. 

monethylate, 24. 
Ethylmethylacetie acid, 628. 
Ethylmethylmalonic acid, 627. 
Ethylnitrolic-acid, 712. 
Ethylparatolylsulphone, 811. 
Ethylphenol, ortho-, 39. 
Ethyiphenythydrazine 


symmetrical, 


a, 810. 

Ethylpropylene, 376. 

Ethylpyridene, 269. 

Ethylpyrrol, formation of, from ethyl 
succinimide, 630. 

B-Ethylquinoline, 407. 

Eucalyptus globulus, chlorophyll from, 
894. 

Eugenol, action of, on monochloracetic 
acid, 393. 

Eugenoxyacetic acid, 393. 

Eupittone, 249. 

Eupittonie acid, 164, 249. 

dibenzoyl-, 165. 

homologue of, 250. 

Expansion of butter, lard, fats, &.,.co- 
efficients of, 70. 

—— of liquid and solid bodies, 88. 

of liquid carbon compounds, 784. 

—— of the solid elements, 783. 

Explosion in a coal mine due to car- 
bonic anhydride, 220. 

Explosives, researches on the decompe- 
sition of, 780. 

—— for blasting, especially nitroglyce- 
rine, 595. 

Eye, action of dehydrating agents on the 
crystalline lens of, 333. 


F. 
Fallowing, 736. 
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Farm without stable manure, thirty- 
eighth year of, 741. 

Fat, amount of, in milk, 330. 

estimation of, in fodder, 762. 

—— — in milk, 761, 828. 

—— formation of, in the growth of 
fungi, 337. 

supposed conversion of albumin 

into, in the ripening of Roquefort 

cheese, 835. 

table of the absorption of, in the 
human intestinal canal, 564. 

Fats, coefficients of expansion of, 70. 

— saponification of, 762. 

separation of, from soaps, 587. 

——- specific gravities of, 70. 

various, amount of glycerol libe- 
rated on saponification of, 762. 

Fattening of animals, 173. 

Fatty acids, action of phenols on halo- ~ 
gen-derivatives of, 392. 

crude, the acids which are 
formed by the distillation ‘of, in a 
current of superheated steam, 540. 

— —— lower, decomposition of the 
substitution-products of, by water, 
379. 


nitrated, preparation of, 33. 

saponifiable, analysis of, 684. 

oils, analysis of, 684. 

Feeding experiments with pigs, 415, 
724 


value of some manufacturers’ waste, 
183. 

Feeding-cakes, effect of, on milk produc- 
tion, 725. 

Feeding stuffs, analyses of, 343. 

Felspars containing barium, strontium, 
and lead, artificial production of, 
449. 

Felspar in the basalt from the Hohen 
Hagen, near Gittingen, 614. 

“Fer Bravais,” 792. 

Ferment, digestive, produced during 
panification, 776. 

Fermentation, acetous, influence of boric 
acid on, 819. 

accompanied by formation of hy- 

drogen sulphide, 132. 

alcoholic, 276, 277. 

—— amount of yeast formed during, 
728. 

— changes effected by, in the nitro- 
genous constituents of sweet mash, 
357. 

chemical changes in nitrogenous 

substances during, 728. 

frothy, 518. 

——- influence of air on, 819. 

influence of, on ‘the nitrogenous 

constituents of potato mash, 819. 

influence of oxygen on, 908. 
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Fermentation, lactic, 513. 

—— of beet-root sap obtained by dif- 
fusion, 931. 

— of glucose, 863. 

—— of molasses, 931. 

—— quick, apparatus for, 518. 

—— schizomycetic, 819. 

— surface-, of potato mash, 518. 

theory of nitrification, 909. 

produced in preparing syrups from 
beet-juice by diffusion, 519. 

Fermented liquors, table of the points 
of congelation of various, 524. 

Ferments, hydrolytic, of the pancreas 
and small intestine, 903. 

starch-altering, in plants, 334. 

unorganised, in plants, 175. 

Ferric hydrate, colloidal, 792. 

Ferrous iodide, action of potassium 
chlorate on, 704. 

estimation of, 749. 

oxide, estimation of, in presence of 

organic acids or sugar, 583. 

salts, absorption of nitrogen di- 
oxide by, 9. 

—— sulphide, behaviour of copper- 
ammonium chloride with, 12. 

Feuerblende, 304. 

(Rittingerite) from Chafarcillo, 
856. 

Fibrinogen, 172. 

Fibrin-pancreas digestion, formation of 
cinnamic aldehyde during, 469. 

Field beans, manuring of, 569. 

Fig-tree, a digestive ferment of the juice 
of, 728. 

Filtering and filter-paper, 573. 

Filter-paper and filtermg, 573. 

Fir, mineral constituents of, 343. 

Fishes, injury to, by waste liquids, 490. 

Flames, thermal absorption and emission 
of, 206. 

“ Flashing” in assays of gold, 693. 

Flavo-purpurin, detection of, 424. 

Flax seed capsules and stems, ash ana- 
lyses of, 343. 

Flesh-meal as fodder for milch cows, 
501. 

Flour, adulteration of, 422. 

Fluid meat, nutritive value of, 904. 

Fluoborethylene, 230. 

Fluoranthene, a new hydrocarbon from 
coal-tar, 400. 

Fluorene, preparation of, from fluorenic 
acid, 402. 

—— diamido-, 814. 

Fluorenic acid and its salts, 401. 

> -aeeee in the anthracene series, 

65. 

Fluorine, analysis of organic compounds 
containing, 61. 

‘—— compounds of uranium, 853. 
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Fodder, analysis of materials used for, 
183. 

beet residues as, 734. 

cotton-seed cake as, 500. 

estimation of albuminoids and non- 

albuminoidal nitrogen-compounds in 

various kinds of, 764. 

estimation of fat in, 762. 

estimation of proteids in, 588. 

for calves, cacao rind as, 502. 

for cattle, spent hops as, 502. 

—— for milch cows, flesh-meal as, 501. 

influence of lactic acid in, 905. 

influence of, on the quantity and 

quality of milk-fat, 184. 

influence of, on the secretion of 
milk, 907. 

—— new plant for, 183. - 

—— seeds of the corn cockle as, 501. 

—— spent hops as, 344. 

—— Symphytum asperrimum as, 735. 

—— value of acorns as, 917. 

Fog, dry, 439. 

Food, absorption of, 414. 

adulteration and examination of, 

422. 

presence of copper in, 490. 

Foods, tinned, analysis of various, 594. 

Forage, estimation of chlorine in, 285. 

Forest trees, amount of nitrogen in, 
506. 

Forests, influence of, on the rainfall, 
737. 

Formic acid, anhydrous and hydrated, 
vapour-density of, 868. 

electrolysis of, 27. 

oxidation of, by ammoniacal 

cupric oxide, 235. 

synthesis of, 460. 

synthetical formation of, 374. 

Formobromanilide, 634. 

Fowl’s dung, composition of, 345. 

Freezing mixtures, 602, 687. 

point of water, lowering of, by 
pressure, 845. 

Fruit juices, detection of salicylic acid 
in, 352. 


of different ages, behaviour 
of, with reagents, 354. 

Fruit trees, manures for, 506. 

Fruits, new method of estimating the 
air space in, 189. 

nutritive value of, 733. 

ripening of, 178. 

Fuel, burning of, in house stoves, 145. 

Fumarie acid, action of iodine on the 
silver salt of, 801. 

Fume condensing, new process of, 146. 

Fungi, formation of fat in the growth 
of, 337. 

Furfuraldehyde, 798. 

colouring-matters from, 291. 
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Furfuramidobenzoic acid, 392. 

Furfurane or tetraphenol, 663. 

Furfurobenzidine, 392. 

Furil, 798. 

action of potash on, 798. 

— dibromo-, 798. 

octobromide, 798. 

Furoin, 798. 

Fusel oil, bases from, 234. 

Fusing points of organic substances, new 
method of determining, 419. 


G. 


Gadolinite, the new metals of, 611. 

Galena, estimation of silver in, 748. 

Galenobismuthite, 14. 

Galeopsis tetrahit, ash analysis of the 
hay of, 343. 

Gallic acid, condensation-products of, 
394. 

Galvanic couple, new, 149. 

—— current, application of, in analy- 
tical chemistry, 282. 

—— experiments (platinum bases), 
300. 

polarisation, 837. 

Garnierite, analysis of, 771. 

Gas from the Lago di Naftia, or Lago 
dei Palici, near Etna, analysis of, 345. 

— oxidation of sulphur in, on com- 
bustion, 355. 

Gas-liquors, extraction of ammonium 
‘thiocyanate from, 358. 

‘Gas-pipes, peculiar changes in, 198. 

Gaseous mixtures, compression of, 604. 

Gases, absorption of, by liquids, 525. 

absorption of, by wood charcoal, 
and charcoal saturated with liquid, 
526. 

—— action of, on seeds, 280. 

acid, effect of, on vegetation, 496, 

497. ° 

estimation of carbonic anhydride 

in, 573. ° 

evolved in the manufacture of sul- 

phuric acid, estimation and testing of, 

745, 746. 

from Bessemer converters, 769. 

—— injurious effect of, on soils, 497. 

liquefaction of, a lecture experi- 

ment, 366. 

motion produced by the diffusion 

of, 293. 

perfect, law of Dulong and Petit 

applied to, 83. 

relation between molecular weight 


aud density of, 525. 
—— relative intensity of the spectral 
lines of, 685. 
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Gases, relative space occupied by, 87. 

solubility of solids in, 210, 693. 

Gasometric methods, 345. 

Geese, digestive power of, for cellulose, 
330. 

Geissospermine, and its salts, 675. 

Gelatin, action of hydrochloric acid on, 
723. 

— emulsion, 929. 

Germ-diffusion, rapidity of, in the air, 
615. 

Germination, influence of ethyl iodide 
on, 915. 

influence of salicylic acid and other 
bodies on, 335. 

Ginger, preparation of soluble essence 
of, 359. 

Glass, mirror, composition of various 
kinds of, 516. 

— use of heavy spar in the manufac- 
ture of, 516. 

variations in the coefficient of ex- 
pansion of, 841. 

Gleditschia glabra, composition of the 
kernels and husks of the seed of, 133. 

Globulin-substances in potatoes, 723. 

Glucinum, atomic weight of, 850. 

— specific and atomic heat of, 850. 

specific heat and atomic weight of, 
792. 

Gluconic acid, and its salts, 795, 863, 
864. 

Glucose, 158. 

—— electrolysis of, 27. 

estimation of, 512. 

fermentation of, 863. 

inactive, 458. 

some properties of, 232. 

Glucoside from white mustard-seed, 
265. 

Glucosides, complex, formation of, 126. 

Gluten, 482. 

Glycereines, 426. 

Glycerin. See Glycerol. 

Glycerina cement, 428. 

Glycerol, action of baryta on, 712. 

amount of, liberated on the saponi- 

fication of fats, 762. 

electrolysis of, 25. 

estimation of, 757, 817. 

estimation of, in wine, 512. 

—— heat of combustion of, 604. 

influence of, on proteid tissue 

change, 817. 

influence of, on the decomposition 

of proteids in the animal body, 817. 

normal propyl alcohol from, 372. 

—— refractive indexes of, 757. 

—— some reactions of, 235. 

—— table of specific gravities of, 757. 

Glyceryl triacetate, preparation of, 312. 

Glycidic acid, or oxyacrylic acid, 800. 
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Glycogen, action of the acids of the liver 
on, 906. 

Glycol, electrolysis of, 26. 

Glycollic acid, preparation of, 379. 

-— transformation of acetic acid 
into, 32. 

Glycolymonophenylguanidine, 802. 

Glycyrrhetin, 671. 

Glycyrrhizic acid, action of dilute sul- 
phuric acid on, 671. 

Glyeyrrhizin, 671. 

commercial ammoniacal, 671. 

Glyoxylic acid, 621. 

action of alcoholic ammonia 


on, 622. 


action of aniline on, 622. 

action of sulphuretted hydro- 
gen on, 621. 

Gold, cupelled, influence of superfusion 
on the molecular arrangement of, 773. 

“ flashing ’’ in assays of, 693. 

estimation of, by quartation with 

cadmium, 679. 

native, 707. 

oxidation of, by galvanic action, 

158. 

chloride, reduction of, by hydrogen 
in presence of platinum, 705. 

Grain, estimation of the value of, 594. 

Grains, estimation of chlorine in, 285. 

from malt, composition of, 148. 

Grape, Riseling, mineral constituents of, 
342. 

Grape-must, influence of varying pres- 
sures on, 358. 

Grapes, colouring matter of, 927. 

new method of ascertaining the 

ripeness of, 352. 

picking of, 517. 

—— quantities of acid and sugar in, cut 
at various stages of their growth, 179. 

ripening of, 178, 336. 

Grass mowing, 498. 

nutritive value of, at various stages 
of growth, 329. 

Grass-seeds, amount of oil in, and its re- 
lation to their germination, 342. 

Grasses of meadows and pastures, rela- 
tion of, 498. 

Grey powder, mercuric oxide in, 930. 

Groenhartin, 267. 

Ground-nuts, influence of, on the pro- 
duction of milk, 487. 

Guanidine,an oxidation-product of albu- 
min, 413. 

—— dicyanodiorthotolyl-, 244. 

—— a-dicyanotriorthotolyl-, 244. 

—— dimethyl-, 233. 

—— di- and tri-orthotolyl, 244. 

—— di- and tri-orthotolyloxalyl-, 244. 

os thiocyanate, desulphuration of, 
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Guanidine compounds, aromatic, 802. 

Guanidines, orthotoluidine-, and their 
cyanogen derivatives, 244. 

substituted, synthesis of, 243. 

**Guano cristalizado,” 446. 

deposit of Mejillones, phosphates 
and boro-phosphates of magnesium 
and lime in, 446. 

— en roche, 446. 

from the Island of Ichaboe, 506. 

—— nitric nitrogen in, 68. 

Gum ammoniac, action of zinc-dust on, 
126. 

— —— products of distillation of, 
with zinc-dust, 39. 

Gum arabic, commercial, comparative 
examination of the most important 
kinds of, 827. 

Gummite, 96. 


. Gypsum, effect of, on the quantity and 


quality of clover crops, 185. 
in the manufacture of sugar, 


834. 


H. 


Hematoxylin, behaviour of, on destruc- 
tive distillation, 248. 

Hematoxylin-phthalein, 54. 

Hemoglobin and its compound with 
oxygen, 816. 

Hemoglobinuria, 817. 

Hair, human, action of hydrochloric 
acid on, 723. 

Hair-dyes, analyses of some, 772. 

Halogens, atomic refraction of, 782. 

mutual replacement of, 365. 

Haloid acids, action of, on the sulphates 
of mercury, 12. 

etherification of, 711. 

salts, behaviour of acid anhydrides 

with, in absence of oxygen, 437. 

oxidation of, 436. 

Hay, digestibility of, 916. 

influence of steaming on the diges- 

tibility of, 734. 

Norwegian, analyses of, 916. 

steamed, digestibility of, 498. 

Heat, analogy between the conductivity 
for, and the induction balance effect 
of copper-tin alloys, 687. 

decomposition of ethylamine hydro- 

chloride by, 30. 

developed on solution and that de- 

veloped on dilution with complex 

solvents, relation between, 208. 

difference between the evolution of, 

during formation of sulphates or ni- 

trates, and of carbonates, 362. 
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Heat of combustion, apparatus for mea- 
suring, 1. 

—— of cyanogen and hydrocyanic 

acid, 840. - 

—— —— of glycerol, and of ethylenic 
glycol, 604. 

of some isomeric fatty alcohols 

and of oenanthol, 787. 

of sulphur, 785. 

— — of the oxides of carbon, 785. 

— of the principal gaseous hy- 
drocarbons, 786. 

Heat of decomposition of certain com- 

_ pounds of hydrogen peroxide, 602. 

Heat of formation of a hydrocarbon, 

840 


—— — aluminium sulphide, 523. 

— ammonia, 207, 603. 

—— —— ammonium cyanide and sul- 
phide, 151. 


ammonium salts, 523. 

— ammonium sulphides, 691. 
~—— anhydrous nitrates, 82. 
anhydrous sulphates, 82. 
—— carbonates, 82, 361. 

chloral hydrate, 293, 604. 
—— —— cuprous chloride (sic), 361. 
cyanogen, 361, 841. 

gaseous chloral hydrate, 434, 


—- 
— 
——— 


_—— 


435. 
—— -— hydrocyanic acid and cyanides, 
839, 840. 


—— — hydrogen persulphide, 691. 
magnesium sulphide, 523. 
nitrates, 522, 603. 

oxides of nitrogen, and of the 
nitrates, 82, 603. 

oxides and acids of nitro- 


gen, 82. 


oxides of carbon and several 
hydrocarbons, 785. 
oxides of nitrogen, 82, 522, 


603. 

—— —— phosphine, 151. 

—— —— phosphine compounds, 150. 

—— —— potassium chlorate and chlo- 
ride, 89. : 

—— -—— potassium polysulphides, 690. 

salts of succinic acid, 151. 

silicon sulphide, 523. 

their compounds, relations be- 
tween the chemical mass of the ele- 
ments, and, 688. 

—— hydration of potassium polysul- 
phides, 690. 


neutralisation of carbonic anhy- 


dride, 362. 

— the Comstock lode, 858. 

— vaporisation of sulphuric anhy- 
dride, 693. 

Heat, solar, industrial utilisation of, 
765. 
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Heavy metals, behaviour of sulphuretted 
hydrogen with the salts of, 746. 

of the ammonium sulphide 
group, separation of, 188. 

-—— spar, use of, in the manufacture of 
glass, 516. 

Helleboretin, 719. 

Helicin, action of metamidobenzcic acid 
on, 126. 

Heliotrope, 615. 

Heptene, 893. 

Heptylacetic acid, 314. 

Heraclin, 914. 

Hexane, chlorination of, 158. 

Hexbromophenoquinone, 246. 

Hexenic acid, 376. 

Hexhydroparaxylene, 892. 

Hexmethylbenzene, 864. 

Hexnitromonoxy - homofluorescein _ ni- 
trate, 552. 

High temperatures, determination of, 
509, 521, 526. 

Hippuric acid, formation of, in the ani- 
mal organism during fever, 716. 

source of, in the urine of 
herbivora, 173. 

Holmia, 7. 

Holmium, 7. 

Homatropine, 815. 

or oxytoluyltropeine, 4L0. 

aurochloride, 410. 

picrate, 410. 

Homocinchonidine, 270. 

Homoeosin, tetra- and hexa-bromo-, 
552. 

——— tri-iodo-, 552. 

Homofluorescein, « new colouring mat- 
ter from orcinol and its salts, 551. 

hexanitro-, 552. 

Homofluoresceincyamic acid, hexanitro-, 
552. 

Homoitaconic acid, 238. 

Homopyrroline, 404. 

Homotropeine and its salts, 715. 

Hops, comparative investigation of, 
417. 

spent, as fodder, 344, 502. 

wild Croatian, 428. 

Horn, action of hydrochloric acid on, 
723. 

Horse, digestion of food by, when at 
work, 414. 

beans, growth of, 567. 

—— fodder, ordinary, assimilation of, 
173. 

Horses, feeding of, with fleshmeal, 57. 

House stoves, burning of fuel in, 145. 

Human hair, action of hydrochloric acid 
on, 723. 

Hyacinths, experiments on the growth 
of, 922. 

— mineral constituents in, 58. 


—_— 
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Hydracids, compounds of, with ammo- 
nia, 4. 

Hydracrylic acid, chlor-, or liquid chloro- 
lactic acid, 800. 

Hydrastine, 170. 

Hydrazinbenzoic anhydride, 647. 

Hydrazines of the fatty series, 234. 

Hydrazobenzenedisulphonic acids and 
their salts, 806. 

Hydrazobenzenesulphonamide, 805. 

Hydrazobenzonesulphonic acid and its 
salts, 808. 

diazo-compound of, 809. 

—— —— dibromo-diazo-compound of, 
809. 

— — tetrabromo-diazo-compound 
of, 809. 

acids, di- and tetra-brom and their 
salts, 808, 809. 

Hydrazophenetol, dinitro-, 466. 

Hydrazo-phenylethyl, symmetrical, 243. 

Hydrazotoluenesulphonie acid, 806. 

Hydrindigotin-sulphuric acid, 475. 

Hydriodic acid, etherification of, 711. 

new method for preparing, 


89. 

Hydrobenzoin, compounds obtained 
from, by the action of dilute sul- 
phuric acid, 116. 

anhydride, 117. 

chloride, 118. 

— dichlorides, 115, 117. 

oxidation of, 117. 

— reduction of, 118. 

Hydrobenzoins, compounds of, 114. 

—— physical isomerism of, 118. 

Hydrobromic acid, new method for pre- 
paring, 89. 

Hydrocamphene, 669. 

Hydrocarbon, CjygHj¢, 404. 

—— CoH j,, from diamylene, 231. 

anata Cy, Hys, 404, 

C,¢H,2, derivatives of the quinone 
from, 665. 

Hydrocarbons, heat of formation of, 
840. 

—— gaseous, heat of combustion of the 
principal, 786. 

— isomeric, constitution of, 840. 

— showing the absorption-bands of 
cymene, examination of, 202. 

—— transmitting continuous spectra, 
examination of, 201. 

Hydrocarbostyril, synthesis of the ho- 
mologues of, 406. 

Hydrochloric acid, chemical equivalent 
of, 438. 


density of, at a high tempera- 
ture, 434, 


detection of, by sulphuric 
acid and potassium dichromate, 744. 
— — etherification of, 711. 
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Hydrochloric acid, physical constants 
of, 696. 

specific heat of concentrated 
solutions of, 207. 

Hypochlorin, 560. 

and its origin, 671. 

Hydrocynnamylacrylic acid, 407. 

Hydrocotoin, 327. 

dibrom-, 328. 

monobrom-, 328. 

Hydrocotone, 327. 

Hydrocyanaldine, 313. 

Hydrocyanic acid, action of, on diazo- 
compounds, 41. 

formation of, in the electric 


are, 23. 

heat of combustion and for- 

mation of, 840. 

heat of formation of, 839. 

and acetaldehyde ammonia, 
nitrile from, 313. 

Hydroethylerotonic acid, 376. 

Hydrofluoboric acids, two new, 28. 

Hydrofluorosilicilic acid, crystallised, 
789. 

Hydrogen, allotropic modifications of, 
89. 

—— nascent, non-existence of, 2. 

purification of, 2. 

chloride, chemical equivalent of, 

438. 

ethyl sulphate, electrolysis of, 25. 

—— lines, new, 597. 

methyl sulphate, electrolysis of, 


25. 


peroxide, action of, on silver oxide 
and metallic silver, 441. 
action of, on the alcohols, 


28. 


606. 


action of potassium iodide on, 


compounds of, 602. 
decomposition of, in presence 
of alkalis and alkaline earths, 606. 
estimation of active oxygen 


in, 744. 
— formation of, 847. 
formation of, by the action of 
moist phosphorus on air, 699. 
thermic relations of certain 
combinations of, with alkalis, 602. 


sulphate, chemical equivalent of, 


438. 


sulphide, fermentation accom- 

panied by formation of, 132. 

Hydrolytic ferments of the pancreas and 
small intestine, 903. 

Hydroparacoumaric acid, formation of, 
from tyrosine, 254. 

preparation of, by putrefac- 
tion of tyrosine, 649. 

Hydroquinone. See Quinol. 
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Hydrosorbie acid, 377. 

monobromo-, 377. 

structure of, 382. 

Hydroxethylmethylacetic acid, 34. 

Hydroxyacrylic acid, 626. 

Hydroxyanthraquinone, dibrom-, consti- 
tution of, 658. 

Hydroxyazobenzene or phenyldiazoben- 
zene, 163. 

Hydroxybenzoic acid, para-, formation 
of, from sodium pheuate, 43. 

Hydroxybenzoyltropeine, and its salts, 
714. 

B-Hydroxybutyric acid, amides and ani- 
lides of, 461. 

Hydroxybutyric anhydride, normal, 712. 

a-Hydroxybutyrocyamidine, 897. 

a-Hydroxybutyrocyamine, 897. 

Hydroxycaproic acid, 377. 

a-Hydroxyethylmethylacetic acid, 315. 

Hydroxyturfuraniline, 391. 

Hydroxyhydrosorbic acid, 378. 

Hydroxyisobutylacetic acid, 629. 

Hydroxyisobutylformic acid, 35. 

Hydroxyisocaproic acid, internal anhy- 
dride of, 378. 

y-Hydroxyisophthalic acid and its salts, 
549. 


y-Hydroxyisophthalic acids, three iso- 
meric, table of properties of, 550. 

Hrdroxyisovaleronitril, 621. 

Hydroxylamine, conversion of, into 
nitrous and nitric acids, 298. 

—— new method of forming, 4. 

preparation of, 297. 

Hydroxylation by direct oxidation, 165. 

Hydroxyphenylacetic acid, ortho-, and 
its salts, 266. 

Hydroxysuberic acid, 543. 

Hydroxyvaleric acids, 314. 

Hygrine, 169. 

Hyoscine, 674. 

Hyoscinic acid, 674. 

Hyoscyamine, 411, 561, 674. 

Hyponitrites, new method of forming, 4. 

Hypoxanthine, formation of, from albu- 
minoids, 672, 897.: 

Hyraceum, 172. 


3. 


Imide chlorides, action of alcohols and 
phenols on, 557. 

Imido-dimethylaceto - dimethylpropionic 
acid, 102. 

a-Imidopropionic or diethylidene-lacta- 
mic acid, 313. 

a-Imidopropionitril, 313. 

Indican from urine, 46. 

Indigo-white, action of potassium pyro- 
sulphate on, 46, 


Indoxylsulphuric acid, 475. 

Indulin, manufacture of, 77. 

Infusorial earth, action of, on colouring- 
matters, 427. 
Intestinal canal, human, absorption of 
various alimentary materials in, 563. 
Intestine, small, hydrolytic’ ferments of, 
903. 

Todic acid as a test for morphine, 68. 

non-production of ozone in 
the crystallisation of, 213. 

Iodine, behaviour of, at high tempera- 
tures, 433. 

density of, at high temperatures, 

432, 433. 

method for the detection and 
estimation of, in presence of chlorine 
and bromine, 285. 

—— titration of, by stable standard so- 
lutions, 285. 

vapour-density of, 606, 788, 846. 

—— industry, recent improvements in, 
195. 

—— vapour-density of, 695, 696. 

dissociation of, 696. 

Tpecacuanha, 720. 

Iridammonium, new salt of an, 13. 

Iron, dialysed, 769, 792. 

constitution and properties 


of, 356. 
direct separation from manganese, 


61. 


estimation of total carbon in, 751. 
influence of acetic acid on the 
separation of, as basic acetate from 
manganese, zinc, cobalt, and nickel, 
289. 
passive state of, 211. 
presence of, in the dust-showers of 
Sicily and Italy, 709. 
presence of nitrogen in, 749. 
—— separation of, from manganese, 

143. 
separation of, from nickel and 
cobalt, 189. 
separation of, from uranium, 189. 
separation of phosphoric acid from, 
286. 
some analyses of, 73. 
—— dinitrosulphide, 217, 218. 
—— nitrosulphocarbonate, 218. 
and manganese, new method of 
separating, 289. 

and phosphorus, separation of, 

74. 


Tron-magnesia-micas, 225. 

Tron micas, 225. 

Iron ores, separation of silicic anhydride 
in the analysis of, 745. 

—— pyrites, magnetic, crystals of, 306. 

stoves, red-hot, evolution of car- 

bonic oxide from, 592. 
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Isatropic acid, action of chromic acid on, 
120. 


120. 


action of sulphuric acid on, 


destructive distillation of, 


121. 


polymeride of, 121. 

Iserine from the Isergebirge, 369. 

Iserite from the Isergebirge, 369. 

Isoamyl alcohol, heat of combustion of, 
787. 

Isobenzoglycol, 802. 

diacetate, 802. 

Isobutaldehyde, action of ammonia on, 
620. 

action of potassium carbonate on, 

103, 538. 

polymerides of, 104. 

vapour-density of the viscous poly- 
meride of, 620. 

Isobutyl alcohol, heat of combustion of, 
787. 

—— cyanate, 228. 

group, constitutional changes in 
the molecule of, 229. 

—— hippurate, 870. 

— iodide, action of silver cyanate on, 
228. 

Isobutylhydroxymalonic acid, 629. 

Isobutyric acid, a-brom-, decomposition 
of, by water, 380. 

B-brom-, 379. 

Isocaproic acid, brom-, 378. 

Isodinaphthyl, 262. 

vapour-density of, 679. 

Isodiphenic acid, and its methyl and 
ethyl salts, 401. 

Isodipyridene, 672. 

Isodurene, 37. 

derivatives of, 37. 

monobrom-, 38. 

Isodurenesulphonic acid and its salts, 37. 

Isoduric acids, a- and B-, 38. 

Isohydrobenzoin, compounds obtained 
from, by the action of dilute sulphuric 
acid, 116. 

oxidation of, 115. 

—— anhydride, 117. 

oxidation of, 117. 

reduction of, 118. 

—— (8-hydrobenzoin) dichloride, 115. 

Isohydroxyvalerocyamidine, 897. 

Isohydroxyvalerocyamine, 897. 

Isoindole, preparation of, 659. 

vapour-density of, 660. 

Isomerism, physical, of hydro- and iso- 
hydro-benzoin, 118. 

Iso-pelletierine, 481. 

Isophthalophenone and its salts, 470. 

—— reduction of, 471. 

a- and @-diamido-, 471. 

a- and f-dinitro-, 470. 


— 
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Isoprene, action of haloid acids on, 323. 

bromides, 323. 

chlorides, 323. 

iodides, 323. 

Isopropyl alcohol, heat of combustion 
of, 787. 

Isopropylbenzoic acid, crystalline form 
of, 549. 

Isopropylmalonic acid, 627. 

Isopropylphenols, 167. 

Isopurpurin, detection of, 424. 

Isoterpene, levoratory, 403. 

dichlorhydrate, 403. 

Isotributylene, 230. 

oxidation of, 230. 

Isotrichlorhydrin, 234. 

Isovaleronitril, amido-, 621. 


J. 


Jaborandi leaves, alkaloids of, 898. 

Jaborine, 898. 

Jalap, resins contained in, 717. 

Jalapin, 717. 

Jerusalem artichoke, carbohydrates from 
the tubers of, 619. 

Jervine, 170. 

Jusquiame, alkaloids of, 561. 

Jute, bleaching of, 200. 

fibre, chemistry of, 666. 


K. 


Karabuja, 616. 

Ketonic acids, synthesis of, 35. 

Kieselguhr, composition of, 595. 

Koettstorfer’s process for butter ana- 
lysis, 69. 

Kynuric acid, 44. 


L. 


Lactic acid, amido-, 800. 

B-bromo-, 800. 

chloro-, 627. 

—— —— p-chloro-, 544. . 

influence of, in fodder, 905. 
liquid chloro-, constitution of, 


800. 


mannitol as bye-product in 

the formation of, from cane-sugar, 100. 

monochloro-, 32, 160. 

—— —— nitro-, spontaneous oxidation 
of, 237. 

acids, amido-, 713. 

fermentation, 513. 
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Lactin, researches on, 458. 

Lactobutyrometer, estimation of the fat 
in milk by, 352. 

Lactones, 378, 799. 

Levulin, 619. 

Lapachic acid, 267. 

crystalline form of, 548. 

Larches, effect of manures on growth of, 
509. 

Lard, coefficients of expansion of, 70. 

Lauric acid, 34. 

—— ketone from, 34. 

Lauric aldehyde, preparation of, 866. 

Laurite, artificial, 222. 

Laval’s separator, experiments with, 
933. 

Lavas, basaltic, of the Eifel, 19. 

of the voleanos of Ernici in the 
Valle del Sacco (Rome), 226. 

Lavender, essence of, 50. 

Law of Dulong and Petit applied to per- 
fect gases, 83. - 

Lead, action of water on, 766. 

analyses, 772. 

volumetric estimation of, 752. 

—- acetate, estimation of the acid in, 
189. 

—— ethyl mercaptide, behaviour of, at 
high temperatures, 796. 

— fume, 146. 

— piping, action of water on, 198. 

vinegar, estimation of the acid in, 
189. 

Leaves, amount of nitrogen in the under 
litter of, 506. 

influence cf annual temperature on 

change of colour in, 910. 

influence of, on the production of 
sugar in the beet, 336. 

Lecithin in yeast, 816. 

Lecture experiments, 212, 846, 924. 

Lezumes, growth of, 567. 

Lentil vetch, culture of, 500. 

Lepidolite (lithia-mica), 533. 

Lepidomelane, 533. 

Leucaniline, synthesis of, 640. 

Leucine in potatoes, 342: 

Leucite, crystal-system of, 16. 

incipient crystalline forms of, 448. 

Leucitophyr, artificial production of, 
identical with the crystalline lavas of 
Vesuvius and Somma, 448. 

Leuco-base from cuminol and dimethyl- 
aniline, some compounds of, 640. 

Leuconostoc mesenteroides, 909. 

Leucotin, 326. 

dibromo-, 326. 

tetrabromo-, 326. 


Levulose, compound of, with lime, 539. 

Library bindings, deterioration of, 836. 

Light, effect of, on chemical compounds, 
521. 
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Light, influence of, on beer, 200. 

—— on the growth of forest trees, 
566. 

— —— on the growth of plants, 


57. 

Lightfoot black, 76. 

transferring, from one fibre 
to another, 75. 

Ligneous Papilionacee, 
amination of, 735. 

Lime, action of, on silica in mortar, 
216. 

—— —— on solutions of sugar, 834. 

— in plant-life, 568. 

and phosphates and _boro-phos- 

phates in the guano deposit of Mejil- 

lones, 446. 

salts, absorption of, by the animal 
system, 725. 

Limestones, separation of silicic anhy- 
dride in the analysis of, 745. 

Linaloes-wood, 428. 

Lintonite and other forms of thomsonite, 
535. 

Liquid, condensation of, at the wet sur- 
face of a solid, 363. 

for the preservation of botanical 

preparations, 596. 

bodies, absolute expansion of, 88. 

Liquids, action of, on seeds, 280. 

—— determination of the 
gravity of, 419. 

— diffusion of, 364. 

electro-optic observations on, 599. 

motion produced by the diffusion 

of, 293. 

new method of taking the specific 
gravity of,743. 

—— putrefying, chemical composition of 
bacteria in, 176. 

specific gravity of, 61. 

—— thermo-electric properties _ of, 
431. 

Lithia-micas, 224. 

Lithium, estimation of, as orthophos- 


chemical ex- 


specific 


phate, 581. 

occurrence of, in rocks, sea-water, 
&e., 17. 

chloride, combinations of, with 


alcohols, 310. 

phosphates, 581. 

ultramarine, preparation of, 367. 

and aluminium, new silicates of, 
447. 

Lithobilice acid, 270. 

Lithofellates, 131. 

Lithofellic acid, 131. 

Lithofracteur, 596. 

Lithology, some points in. II. Compo- 
sition of the capillary volcanic glass of 
Kilanea, Hawaii, called Pélé’s hair, 
536. 
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Liver, action of the acids of, on glycogen, 


formation of sugar in, 905. 

—— nature of the sugar in, 866. 

Livingstonite, 95. 

Loam and clay, difference between, 
823. 

Lupine, yellow, cultivation of, 736. 

seeds, as a manure, 507. 

Lupines, alkaloids in, 57, 416. 

— cleansing, 820, 935. 

poisoning of sheep by, 57, 916. 

Lupinus luteus, alkaloid of, 416. 


M. 


Magnesia-iron-micas, 225. 

Magnesia-micas, 225. 

Magnesium chloride, combinations of, 
with alcohols, 310. 

crystalline form of, 611. 

oxide, action of sulphurous anhy- 

dride on, 606. 

phosphates and boro-phosphates in 

the guano deposit of Mejillones, 446. 

platinochloride, solubility of, im 
alcohol, 578. 

— platinocyanide, dichroic fluores- 
cence, 598. 

sulphide, heat of formation of, 

and calcium compounds as refrac- 
tory and dephosphorising materials, 
831. 

Magnetic iron pyrites, crystals of, 306. 

sand, 615 

Magnetic properties of the elements, 
and Mendelejeff’s periodic law, 
206. 

Magnetite, 95. 

Maize, amount of sugar in, 594. 

composition of, 183, 499. 

—— sugar from the stems of, 834. 

Malachite green, constitution of, 
555. 

Maleic acid from a-dibromopropionic 
acid, 374. 

from dichloracetic acid, 35. 

Malic acid, from a-dibromopropionic 
acid, 374. 

inactive, 462. 

action of iodine on the silver 

salt of, 801. 

ordipary, inversion of the 
optical rotation of, 629. 

Malonic acid, electrolysis of, 462. 

— nitroso-, 629. 

—— preparation of, 801. 
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Malt examination, 922. 


Malt, extraction of, 833. 

testing, 71. 

undried, application of, in the pre- 

paration of yeast, 200. 

combings a source of yeast, 518. 

adulteration of, 777. 

extract in beer mash, 776. 

Malto-dextrin, 311, 866. 

Maltose, changes which it undergoes in 
the animal organism, 678. 

in beer mash, 776. 

Mamao wax, 129. 

Mandarin orange, composition of the 
ashes of the trunk, leaves, and fruit 
of, 915. 

Mandelic acid, 645. 

Manganese, chemical composition of the 
hydrated oxides of, 849. 

—— direct separation of, from iron, 
61. 


-—— estimation and separation of, 


141. 

occurrence of, in Nordmark’s mine, 
Wermland, 15. 

— precipitation of, by oxidising 
agents, 143. 

separation of iron from, 143. 

— Volhard’s permanganate method of 
titrating, 585. 

volumetric estimation of, 347. 

—— binoxide, composition and analysis 
of, recovered in the Weldon process, 
528. 

—— oxides, spontaneous oxidation of, 
with reference to manganese-recovery 
process, 368. 

-garnet, 856. 

-nodules from the bed of Pacific 

Ocean, 16. 

-recovery process, spontaneous oxi- 

dation of manganese oxides with re- 

ference to, 73, 368. 

and iron, new method of separat- 
ing, 289. 

Manganite, 14. 

Manganous acid, Gorgeu’s, 219. 

oxides, spontaneous oxidation of, 
with reference to the manganese- 
recovery process, 73, 368. 

Mannitol as bye-product in the forma- 
tion of lactic acid from cane-sugar, 
100. 

electrolysis of, 26. 

Manoury’s method of desugarising mo- 
lasses, 357. 

Manufacturers’ waste, feeding value of 
some, 183. 

Manure, artificial, best mode of apply- 
ing, to potatoes, 824. 

beet-sugar refuse as, 742. 

—— experiments with rye, wheat, and 
oats, 738. 
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Manure experiments with superphos- 
phate and Chili saltpetre, 507. 

influence of, on potato disease, 

and starch in. potato, 915. 

lupine seeds as a, 507. 

— mill waste for, 60. 

shells of crabs, oysters, mussels, 

&c., as, 60. 

use of peat as, 506. 

Manures, analyses of, 678. 

application of natural products as, 

7. 


—— different, action of, on the yield of 
potatoes, 187. 

effect of, on growth of larches and 

pines, 509. 

experiments with, 506, 570. 

for cabbages and fruit trees, 506. 

influence of, on the combustibility 

of tobacco, 417. 

various, 344. 

various, action of, on the composi- 
tion of must, 507. 

Manuring experiments, 345, 922, 923. 

on wheat and rye, 508. 

— —— with oats, 136. 

—— of barley, 135. 

—— of beetroot, 137. 

of field beans, 569. 

Margaric acid, 34. 

Margarite, 533. 

Marjoram, essence of, 50. 

Marl, analyses of, 60. 

Martite from Brazil, 447. 

Mash, density of, 517. 

—— sweet, changes effected by fermen- 
tation on the nitrogenous constituents 
of, 357. 

Matter, chemical stability of, in sonorous 
vibration, 437. 

Meadows, injurious effect of peat water 
on, 738. 

Meat, boric acid as a preservative for, 
767. 

production of the red colour in 
salting, 80. 

Melanthigenin, 719. 

Melanthin, 719. 

Melons, amount of sugar in, 594. 

Melting points of the refractory metals, 
149. 

Mendelejeff’s periodic law and the mag- 
netic properties of the elements, 206. 

Mercaptans, amido-, from nitrobeazene- 
sulphonic acids, 389. 

Mercuric dioctyl, 229. 

iodide, coefficients of expansion of, 


443. 
— octyl chloride, 229. 
—— octyl hydrate, 229. 
—— octyl iodide, 229. 
—— sulphates, thiobasic, 157. 
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Mercuric sulphide, new basic salts of, 


Mercury, action of the haloid acids on 
the sulphates of, 12. 

use of Smithson’s pile for the de- 

tection of, in mineral waters, 510. 

compounds, haloid, emission spec- 
tra of, 81. 

— di-iodide, effect of heat on, 443. 

ethyl mercaptide, behaviour of, at 
high temperatures, 796. 

Mesoxalic acid, decomposition of, by 
sulphuretted hydrogen, 237. 

Metabenzenedisulphonic acid and _ its 
salts, 123. 

Metacymene, 632. 

a-Metacymenesulphamide, 632. 

Metacymenesulphonic acids and their 
salts, 632. 

a-Metacymene sulphonic chloride, 632. 

Metadihydroethylbenzene, 404. 

Metadihydromethyleymene, 404. 

Metaisatamide, 253. 

Metaisatic acid (metamidophenylgly- 
oxylic acid), 253, 254. 

Metallic chlorides, volatile, 604. 

nitrates, action of, on nitric acid, 

153. 

oxides, reduction of, by hydrogen, 
298. 

Metalloids, spectra of, 430. 

Metals, action of ozone on some, 205. 

electrolytic estimation of, 747. 

—— of gadolinite and of samarskite, 
new, 611. 

refractory, specific heats and melt- 

ing points of, 149. 

various, electrolytic quantitative 
separation and estimation of, 282. 

Metamethylbenzaldehyde, 468. 

Metamethylethylbenzene, 126. 

Metatoluidine, 635. 

—— estimation of, in crude toluidine, 
110. 

Meteorite of Albarello, 369. 

of Grosnaja, 20. 

— of Vavilovka, 20. 

which fell at la Bécasse, 226. 

Meteors, two remarkable, observed in 
Sweden, 859. 

Methacrylic acid, 378, 871. 

—— — polymeride of, 871. 

polymerised, 120, 379. 

Methane, new synthesis of, 370. 

Methenylamidophenyl mercaptan, 389, 
885, 887. 

Methoxydibromotoluic acid, 884. 

8-Methoxyglutaric acid, 372. 

Methoxynitrotoluic acid, 246, 884. 

Methoxypropylnitrobenzoic acid, 884. 

Methoxystilbene, 253. 

Methoxyterephthalic acid, 247. 
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Methyl acetate, preparation of, 541. 
alcohol, quantitative estimation of 
acetone in, 826. 

some properties of mixtures 
of, with methyl cyanide, 524. 
cyanide, pure, physical constants 
of, 618. 


a 


some properties of mixtures 
of, with ethyl and methyl alcohols, 
524. 

—— a-dinitrophenate, 815. 

eupittonate, 165. 

—— mandelate, melting point of, 645. 

a-naphtholate, 261. 

—— f#-naphtholate, 261. 

orthobromobenzoate, 119. 

paranitrophenylacetate, 120. 

sulphate, preparation of, 28. 

—— thiocyanate, polymeric, 797. 

polymeric, action of alcoholic 
ammonia on, 798. 

Methylamarine methiodide, 882. 

Methylamido-a-caproic acid, 543. 

Methylamidoethy] formate, 311. 

Methylaniline, monobromo-, J07. 

Methylcarbazol, 660. 

— compound of, with picrice acid, 


Methyl-dikatabutylacetic acid, 231. 
Methylene chloride, preparation of, 307. 
Methylethylhydroxyacetic acid, two 
new syntheses of, 872. 
Methylisothiacetanilide, 557. 
Methylketole, an isomeride of skatole, 
synthesis of, 395. 
Methylmorphine hydroxide, preparation 
of, 408. 
iodide, action of potassium ferri- 
cyanide on, 409. 
Methyl a-naphthyl ether, 261. 
8-naphthyl! ether, 261. 
Methylnonyl-ketone, normal, 872. 
Methyloctyl-ketone, 314. 
Methyloxydimorphine hydroxide, 409. 
—— iodide, basic, 409. 
— sulphate, neutral, 409. 
8-Methyloxyglutarie acid, formation of, 
from diallylmethylearbinol, 383. 
Methylpelletierine, 481. 
Methylphenylketone, conversion of bro- 
mostyrolene into, 469. 
£-Methylpropylethylactic acid, 372. 
Methylpyrogallol, 248, 249. 
Methylquinhydrone, formula of, 318. 
Methylthiocarbimide, 797. 
Methylumbellic acid, crystalline form 
of, 106. 
—s new method of preparing, 
5 


Metisopropyltoluene, synthesis of, 877. 
Mica group, 224, 614. 
Micas, 532. 


Milk, adulteration of, 423, 828. 

—— amount of fat in, 330. 

—— analyses of, 520. 

-—— analysis of, 514, 828, 925. 

—— chemical composition of, 273. 

— condensed, 926. 

enumeration of the fat globules as 

a test for, 191. 

estimation of fat in, 352, 761. 

—— human, abnormal composition of, 
332. 

influence of fodder on the secretion 

of, 907. 

influence of ground nuts on the 

production of, 487. 

influence of shearing on yield of, 

487. 

lazy, 934. 

—— observations on, 828. 

of a large herd of cows, obser- 

vations on, 487. 

presence of sulphuric acid in, 

423. 

preservation of, 148. 

quality of, 352. 

taking samples of, 828, 925. 

albumin, 900. 

—— butter, whole, compared with 
cream butter, 932. 

churning, machines for, 357. 

coolers, various, comparison of, 357. 

cooling apparatus,- experiments 

with, 834. 

fat, influence of fodder on the 

quantity and quality of, 184. 

production, etiect of feeding-cakes 

on, 725. 

secretion, 330. 

Milk-sugar, partial synthesis of, 29. 

Milking, notes on, 834. 

Mill waste for manure, 60. 

Mineral analysis, removal of large 
quantities of sodium chloride in, 580. 

constituents, course of, in the 

development of the early shoots, 335. 

of fir and birch, 343. 

—— —— of Silesian basalts, 19. 

of the Riesling grape, 342. 

containing cinnabar, metacinna- 

barite, and stiblite, analysis of, 858. 

oils, examination of, 589. 

heavy, analysis of, non-sapo- 

nifiable, 683. 

superphosphates, analysis of, 576. 

tanning, 427. 

waters, ferruginous and nitrated, 
617. 

—— —— of Bourboule, 455. 

—— —— of Bussang (Vosges), analysis 
of, 455. 


of Cransac (Aveyron), com- 
position of, 454. 
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Mineral waters of Savoy, sketch of the 
origin of, with some analyses, 453. 

— — sulphuretted, formation of, 
709 ae 

—_— use of Smithson’s pile for 
the detection of mercury in, 510. 

Mineralogical notes on the ores of 
Chafiarcillo, North Chili, 301. 

Minerals, bismuth, from Wermland, 14. 

—— different, two regular intergrowths 
of, 855. 

— in certain trachytes from the 
ravine of Riveau Grande, at Mont 
Dore, 225. 

new, from the andesite of Mount 

Arany, 616. 

of greater density than quartz, 
separation of, by means of fused 
mixtures of lead and zine chlorides, 
611. 

— separation of silicic anhydride in 
the analysis of, 745. 

“ Mogdad ” coffee, 936. 

Molasses, fermentation of, 981. 

Manoury’s method of desugarising, 
357. 

Molecular heats of the rare earths and 
their salts, 838. 

refraction of carbon compounds, 

table of, 781. 

volumes of liquid carbon com- 
pounds, 784. 

—— — of solid carbon compounds, 
21, 694. 


of the rare earths and their 
salts, 838. 

Molybdenum pentachloride, 220. 

Molybdic anhydride, action of phos- 
phorus pentachloride on, 219. 

Monaceto-phenylanthrenol, 651. 

Monethylene pyrogallate and its deri- 
vatives, 250. 

Monethyloxamide, 547. 

Monobasic acids, double function of, 31. 

unsaturated, etherification of, 


375. 
Monocarbopyridenic (nicotinic) acid, 


Monomethylanilinenitrosamine, mono- 
bromo-, 107. 

Monophenylarsinic acid and its salts, 
396. 

Monophenylboric acid, 396. 

Monophenylboron chloride, 395. 

— tetrachloride, 396. 

Monophenylethylamine, 242. 

—— hydrochloride, 241. 

Monophenylguanidine, 44. 

Monothiobasic trimercuric sulphate, 157. 

Monotolylarsenious oxides, 397. 

Monotolylarsinic acids and their salts, 
397. 


Moorland, manuring experiments on, 
923. 

Morphine, action of atmospheric oxygen 
on, in ammoniacal solution, 408. 

action of benzoic chloride on, 407. 

action of potassium ferricyanide 
on, 408. 

— action of potassium permanganate 
on, 408. 

iodic acid as a test for, 68. 

test for, 763. 

—— hydrochloride, 673. 

tribenzoyl-, 407. 

Morphiometric processes for opium, 
191 

Mortar, action of lime on silica in, 216. 

Motion produced by the diffusion of 
gases and liquids, 293. 

Mucie acid, chloro-, 36. 

Muscle, carbonic anhydride from, 330. 

distribution of phosphates in, 275. 

extractives from, 726. 

Muscovite, 533. 

Muscular activity and waste, 486. 

Muscular labour, influence of, on the 
elimination of nitrogenised decompo- 
sition products, 818. 

Must, action of various manures on the 
composition of, 507. 

aération of, 931. 

analysis of, 586. 

— composition of, at different stages 
of ripeness of the grape, 425. 

tartar and tartaric acid in, 774. 

Mustard-seed, white, glucoside from, 
265. 

Mycoderma aceti, growth of, 819. 

Mycoprotein, 177. 

Mpristamide, 460. 

Mpristanilide, 460. 

Mpristic acid, 34. 

aldehyde, preparation of, 867. 

series, compounds of, 460. 

Mpristolic acid, 460. 


N. 


Naphthalene, a- and 8-positions in, 399. 

chloro-, action of chlorine on, 47. 

of-dibromo-, 260. 

— «a- and £-dichloro-, nitro-deriva- 
tives of, 47. 

— 1-dichloro-, derivatives of, 47. 

—— dinitro-, oxidation of, 477. 

—— y-trichloro-, 167, 168. 

Naphthalene-a-sulphoniec acid, dichloro-, 
and its salts, 168. 

chloride, action of chlorine 


on, 167. 
—— — dichloro-, 168. 
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Naphthalene-a-sulphonic chloride, tetra- 
chloride of, 167. 

Naphthalenesulphonic acid, a-bromo-, 
260. 

— —— 6-nitro-, derivatives of, 47. 

Naphthalene and benzhydrol, condensa- 
tion of, 478. 

Naphthaquinone, methyldihydroxy-, 48. 

Naphthoie acids, nitro-, 261. 

Naphthol-derivatives, 260. 

a-Naphthol and phenol, action of lead 
oxide on, 664. 

B-Naphthol, #-naphthylamine 
813. 

Naphtholazobenzenesulphonic acid, salts 
of, 664. 

Naphtholazonaphthalene, sulphonic salts 
of, 664. 

8-Naphtholsulphonic acid, action of di- 
azoamidoazobenzene on, 717. 

Naphthoquinol, 49. 

Naphthoquinone, action of aniline on, 


from, 


— action of ammonia on, 48. 
action of paratoluidine and of di- 
phenylamine on, 49. 


a-Naphthylamine, conversion of, into 


a-naphthyl-methyl ether, 813. 
Naphthylamine, af-dibromo-, 260. 
8-Naphthylamine, 813. 
a-Naphthyldimethylamidophenylsul- 

phone, 108. 
Naphthyldiphenylmethane, 478. 
synthesis of, 664. 
a-Naphthylmethyl ether, compound of 

with picric acid, 813. 
conversion of 

amine into, 813. 
a-Naphthylphenyl carbinol, 478. 
a-Naphthylphenylketone, incomplete re- 

duction of, 478. 

Narcotic plants, extracts of, 425. 
Natural products, application of, as 

manures, 417. 

Nepheline, incipient crystalline forms of, 

448, 


a-naphthyl- 


Nervous substance, combinations of 
phosphoric acid in, 274. 

Nickel, electrolytic estimation of, 583, 

51. 

estimation of, 287. 

—— from cobalt, new method of sepa- 
rating, 287. 

— malleable, 930. 

metallurgy of, 770. 

—— methods of estimating, 771. 

preparation of, 593. 

ore of New Caledonia, composition 

of, 593. 

and cobalt, detection of, in pre- 
sence of eath other, 286. 

— separation of iron from, 189. 
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Nicotine, bromo-, 897. 

derivatives, 672. 

tetrabromo-, 815. 

Nicotinic acid, 268. 

Nigella sativa, examination of the seeds 
of, 718. 

Nigrosin, manufacture of, 78. 

Niobite from the Isergebirge, 369. 

Nitrates, heat of formation of, 522. 

in sugar beets, 494, 495. 

metallic, action of, on nitric acid, 

153, 154. 

heat of formation of, 603. 

Nitre, formation of nitric oxide by 
ignition of, 574. 

Nitric acid, action of metallic nitrates 
on, 153, 154. 

decomposition of, in plants, 


731. 


estimation of, 574. 

—— —— formation of, in the soil, 59. 

—— —— heat of formation of, 603. 

introduction of, into the sul- 

phurie acid chamber along with the 

steam, 196. 

testing for, in presence of 

/ nitrous acid, 139. 

oxide, formation of, by ignition of 
nitre, 574. 

Nitrification, 277, 279. 

—— fermentation theory of, 909. 

Nitrils from hydrocyanic acid and acet- 
aldehydeammonia, 313. 

Nitrogen, albuminoid, estimation of, in 
fodders, 190. 

amount of, in forest trees, and in 

the under litter of leaves, 506. 

course of, in the development of 

the early shoots, 335. 

determination, examination of the 

Will-Varrentrap method, 348. 

dioxide, absorption of, by ferrous 

salts, 9. 

estimation of, 679. 

estimation of, in albuminates, 350. 

estimation of, in explosive ethereal 

nitrates, 355. 

extension of Dietrich’s table for 

the calculation of, 346. 

gaseous, a product of the decompo- 
sition of albuminoids in the body, 
272. 

— heat of formation of the oxides of, 
522. 

in turf, 344. 

in organic compounds, easy pro- 

cess for detecting, 348. 

manure for oats, 741. 

modification of Dumas’ method for 

estimating, 753. 

Zulkowsky’s apparatus for - the 


—— 


a 


c 


volumetric estimation of, 679. 
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Nitrogen, nitric, in guano, 68. 
non-albuminoid, estimation of, in 
fodder, 588. 

organic, estimation of, in natural 
waters, 62. 

oxides, heat of formation of, 


603. 


thermo-chemistry of, 689. 

presence of, in iron and steel, 749. 

table of the absorption of, in the 

human intestinal canal, 565. 

tests for, and estimation of, in iron 

and steel, 749. 

thermochemical investigation of 
the oxides and acids of, 81. 

Nitrogen-compounds, non-albuminoidal, 
estimation of, in various kinds of fod- 


der, 764. 


non-albuminous, estimation 

of, in plants, 513. 

tetroxide, researches on, 91, 440. 

Nitrogenised decomposition products, 
influence of the supply of water, the 
secretion of sweat, and muscular la- 
bour on the elimination of, 818. 

Nitrogenous constituents of sweet mash, 
changes effected by fermentation in, 
357. 

substances, chemical changes in, 
during fermentation, 728. 

Nitro-groups, influence of, on a sulphonic 
group entering the benzene molecule, 
238. 

Nitrolactic acid, spontaneous oxidation 
of, 237. 

Nitro-octane, 229. 

Nitrosoferrous potassium sulphide, 10. 

Nitroso-sodio-ferrous sulphide, 218. 

Nitrosothioferrates, 9. 

Nitrous acid, heat of formation of, 603. 

researches on, 91. 

—— anhydride, researches on, 440. 

compounds, estimation of, in the 
manufacture of sulphuric acid, 745. 

Nonoie acid, normal, synthesis of, 313. 

phosphorite, 356. 

Norwegium, 93, 611. 

Nuclein in yeast, 816. 


—_ 
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Oak-bark, influence of soil on the tannin 
of, 920. 

Oats, development of, 336. 

manuring experiments with, 136, 
738. 

—— manuring of, 508. 

on fen lands, 185. 

—— nitrogen manure for, 741. 
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Oat-straw, digestibility of, 916. 
Octacetyl diglucose, 159. 
Octacetyl-glucose, 619. 
Octacetyl-lactose, 619. 
Octacetyl-maltose, 620. 
Octacetyl-saccharose, 620. 

Octane, nitro-, 229. 

Octyl acetoacetate and its derivatives, 
871. 

cyanide, 230. 

derivatives, 229. 

nitrite, 229, 230. 

Octyl-acetic acid, 872. 

Octyl-acetone, 872. 

Octylamine, 229. 

Octylnitrolic acid, 229. 

Oenanthal, heat of combustion of, 787. 

Oil, amount of, in grass-seeds, and its 
relation to their germination, 342. 

— of marjoram, Cretan, 112. 

of Origanum creticum, 113. 

——- of turpentine, action of iodine on, 
125. 

Oils, commercial, analysis of resin in, 
684, 

—— essential, examination of, 201. 

heavy mineral, resin, and fatty, 

analysis of, 683. 

lubricating, investigation of, 778. 

— mineral, examination of, 589. 

transmitting continuous spectra, 
examination of, 201. 

Olefines and other unsaturated com- 
pounds, direct formation of the 
chlorobromides of, 456. 

Oligist, artificial production of, 223. 

Olive, formation of fatty matter and 
ripening of, 568. 

oil, detection of cotton seed oil in, 
925. 

Opium, morphiometric processes for, 
191. 


—— tincture of, valuation of, 193. 

testing, 829. 

Orange, composition of the ashes of 
trunk, leaves, and fruit of, 915. 

Orcella weed, Californian, 255. * 

Orcinol, action of, on monochloracetic 
acid, 393. 

a new colouring matter from, 551. 

a product obtained by the action of 

aqua regia on, 645. 

trinitro-, 113. 

Ores of Chaniarcillo, North Chili, minera- 
logical notes on, 301. 

Organic acid, new, occurring in Agaricus 
integer, 44, 

—— acids, action of dehydrating sub- 
stances on, 459. 

bases containing oxygen, synthesis 
of, 639. 

— bodies, relation between the phy- 
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sical properties of, and their chemical 
constitution, 293. 

Organic compounds, chemical constitu- 
tion of, in relation to their refractive 
power and density. Part II, 781. 

—— containing fluorine and boron, 

analysis of, 61. 

liquid, expansion and mole- 

cular volumes of, 784. 

detecting nitrogen, sulphur, 

and chlorine in, 348. 

solid, molecular volumes and 
specific gravities of, 21. 

—— matter in water, methods for in- 
dicating the presence of, 290. 

Organisms in beet sap, 334. 

lower, in the air, 908. 

Orthamidophenylbenzoic acid, internal 
anhydride of, 246. 

Orthanisidine, 641. 

Orthobenzylcreatinine, 803. 

Orthobenzylglycocyamidine, 803. 

Orthoclase and quartz, simultaneous re- 
production of, 532. 

Orthocymene, 631. 

£-Orthocymenesulphamide, 632. 

Orthocymenesulphonie acids and their 
salts, 631. 

Orthodiamidobenzene, action of ferric 
chloride on, 162. 

Orthodimethylamido-anisol, 637. 

Orthodimethylamido-phenol, 637. 

Ortho-ethylphenol, 39, 126. 

Ortho-hydrazinbenzoic acid, 647. 

Ortho-hydroxybenzoyltropeine, 714. 

Ortho-hydroxyphenylacetic acid and its 
salts, 266. 

Orthotoluidine derivatives, 386. 

Orthotolylglycocine, 387. 

Orthotolylurethane, 245. 

Orthotrimethylanisolammonium iodide, 
638. 

Orthotrimethylphenolammonium and its 
salts, 636. 

Orthoxylene, separation of, from its iso- 
merides, 240. 

Oven for heating sealed tubes, 846. 

Oxalamyline, chlor-, 547. 

Oxalethyline and its salts, 546. 

action of bromine on, 547. 

— action of methyl iodide on, 547. 

Oxalic acid, action of iodine on the 
silver salt of, 801. 

crystallised, 544. 

electrolysis of, 27. 

—— —— in beet leaves, 733. 

oxidation of, by ammoniacal 

cupric oxide, 235. 

series, bases of, 547. 

Oxalovinyl chloride, dichloro-derivative 
of, 232. 

Oxalpropyline, chlor-, 547. 


_ 


— 
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Oxaly]-biuretic acid, amide of, 105. 

Oxamethane chloride, reactions of, 557. 

Oxamide, monethyl-, 547. 

Oxethylbenzenedisulphonamide, 124. 

Oxethylbenzenedisulphoniec acid and its 
salts, 124. 

chloride, 124. 

Oxidation, acceleration of, caused by 
the less refrangible end of the spec- 
trum, 429. 

Oxides, metallic, reduction of, by hydro- 
gen, 298. 

Oxyacrylic acid (oxypropionic acid), 
544. 


constitution of, 800. 

Oxyanthraquinone, 654. 

formation of, from phenolphtha- 

lein, 658. 

dibrom-, 654. 

formation of, from tetra- 
bromophenolphthalein, 658. 

Oxyazobenzene, conversion of azoxyben- 
zene into, 556. 

Oxyazobenzene-orthoxysulphoxyben- 
zene, dinitro-, 881. 

Oxycamphor, 892. 

Oxycaproic acid, an, 312. 

Oxydimorphine and salts, 408. 

Oxyfluorescein hexamido-, hydrochloride 
of, 552. 

Oxygen, absorption of, and expiration of 
carbonic anhydride by plants, 416. 

active condition of, induced by 

nascent hydrogen, 3. 

active, estimation of, in barium or 

hydrogen peroxide, 744. 

apparatus for estimating, in the 

atmosphere, 137. 

atomic heat of, 850. 

atomic refraction of, 782. 

behaviour of, to haloid salts in 

presence of acid anhydrides, 436. 

dissolved in water, quantitative 

estimation of, 137. 

estimation of, dissolved in water, 

421. 

in the air, a possible cause of vari- 
ation of the proportion of, 90. 

— influence of, on fermentation, 
908. 

spectrum of, 430. 

Oxygen-acids of sulphur, 5. 

Oxyleucotin, 327. 

dibrom-, 327. 

tetrabrom-, 327. 

Oxymercurethylamine chloride, 159. 

Oxymorphine, Schiitzenberger’s, 408. 

a-Oxyparatoluic acid, 257. 

Oxypropionic acid (oxyacrylic acid), 
544. 

Oxysorbic acid, 268. 

Oxysorbinie acid, 268. 
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Oxytetrolic acid and its homologues, 
625. 

Oxytoluic aldehyde, liquid and solid, 
acetyl derivatives of, 468. 

Oxytoluyltropeine or homatropine, 410. 

and its salts, 715. 

— aurochloride, 410. 

picrate, 410. 

Ozone, 847. 

action of, on some noble metals, 
205. 

— action of, on the alcohols, 27. 

action of, on the colouring-matters 
of plants, 58. 

—— bleaching sugar syrups by, 74. 

—— formation of, 847. 

formation of, by the action of 

moist phosphorus on air, 699. 

influence of volume and tempera- 

ture in the preparation of, 90. 


—— non-production of, in the erystalli- 


sation of iodic acid, 213. 

production of, during the atmo- 
spheric oxidation of phosphorus ? 3. 
solubility of, in water, 213. 
Ozoniser, a new, 90. 


P, 


Palladium, compound of, with ammonia 
and mercury, 854. 

preparation of, 854. 

ammonium chloride, 854. 

Palladoso-uramonium chloride or car- 
bamido-palladious chloride, 161. 

Palmellin extracted from alge by water, 
325. 

preservation of solutions of, 720. 

Palmitic acid, synthesis of an isomeride 
of, 313. 

aldehyde, preparation of, 867. 

Pancreas, hydrolytic ferments of, 903. 

Panification, digestive ferment produced 
during, 776. 

Papaya oil, 129. 

Papayatin, 128. 

Papayotin, 129, 130. 

Papayic acid, 129. 

Papilionaces, ligneous, chemical exami- 
nation of, 735. 

Para-anisidine, dibromo-, 641. 


641. 

Parabanic series, new derivative of, 
105. 

Paracotenes, 328. 

Paracoto-bark, 325. 

ethereal oil from, 328. 


Paracotoic acid, 326. 
Paracotoin, 326. 


hydrochloride, monobromo-, 
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Paracotoin, action of bromine on, 326. 

Paracotols, 328. 

Paracresoldiazobenzene or paramethy]l- 
hydroxyazobenzene, 163. 

Paracymenesulphonic acids, 632. 

Paradiamidotoluene, 162. 

Paradimethylamido-anisol, 639. 

Para-ethylmethylphenol, 882. 

Paraffins, isomeric, of the formula 
CnrHen+2, problem of estimating the 
number of, 605. 

— normal, 158. 

—— presence of, in plants, 914. 

Paragonite, 533. 

Parahydrocyanaldine, 313. 

Parahydroxybenzoic acid, 240. 

Parahydroxybenzoyltropeine and _ its 
salts, 714. 

Parahydroxyphenylacetic acid and its 
salts, 252, 255. 

—— —— preparation of, from urine, 
649. 

Paralbumin, detection of, 829. 

Paraleucaniline, constitution of, 553. 

—— nonomethylated, 390. 

occurrence of, in the manufacture 
of rosaniline, 162. 

Paramethoxyphenylcinnamic acid, 253. 

Paramethylhydroxyazobenzene or para- 
cresoldiazobenzene, 163. 

Parapapayotin, 130. 

Paraphenylenediamine, colouring matter 
containing sulphur from, 110. 

Pararosaniline, constitution of, 553. 

Parasaccharic acid, 671. 

Paratoluene sulphydrate, action of sul- 
phuric acid on, 810. 

Paratoluidine, action of benzotrichloride 
on, 880. 

— derivatives, 386. 

dinitro-, 635. 

Paratolylbenzylsulphone, 811. 

Paratrimethylanisolammonium 
638. 

Paratrimethylphenolammonium, 637. 

Paraxylene, trinitro-, 892. 

Paraxylenediamine, 553. 

Parazodibromosulphoxylbenzene B-naph- 
thalein, 881. 

Parazosulphoxylbenzene - f-oxydisul - 
phoxylnaphthalene, 188. 

Parazosulphoxylbenzene - phloroglucinol, 
880. 

Parazosulphoxylnaphthalene -resorcinol, 
881. 

Parazotoluene - 8 - naphtho - disulphonic 
acid, 881. 

Parisobutaldehyde, action of certain re- 
agents on, 103. 

Parkes’s method of estimating copper, 
510. 

Parsnips, analysis of, 342. 


iodide, 
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Passive state of iron, 211. 

Pasture, permanent, a substitute for 
clover, 499. 

Pea haulms, digestibility of, 916. 

Peat, use of, as manure, 506. 

Peat water, injurious effect of, on 
meadows, 738. 

Peaty soils, 182. . 

Pélé’s hair, composition of, 536. 

Pelletierine, 481. 

Pentadecoic acid, 34. 

Pentathioniec acid, 298. 

non-existence of, 215, 367. 

Pentenylamidophenyl mercaptan, 389, 
885. 

Pepsin, testing of, 424. 

Peptone, 901. 

pure, preparation of, 901. 

Perbromic acid, preparation of, 91. 

Perchloric acid as a test for alkaloids, 
69. 

Pereirine, 676. 

Pereiro bark, 675. 

Periodic atomicity, history of, 605. 

law, Mendelejeff’s, and the magne- 
tic properties of the elements, 206. 

Persulphuric acid, 607. 

Petroleum, 199. 

Phacozymase, soluble, 816. 

Phanerogams, chlorophyll in the epider- 
mis of foliage of, 910. 

Phenanthraquinone, action of ammonia 
on, 48. 

action of methylamine on, 48. 

dinitro-, 814. 

from phenanthrol, 891. 

Phenanthrene, constitution of, 814. 

Phenanthrenedisulphonic acid, action of 
phenols on, 474. 

and its derivatives, 478. 

bromo-, salts of, 891. 

Phenanthrenequinonimide, 48. 

Phenanthrenesulphein-resorcin, 474. 

Phenetol, diethylorthamido-. and its 
salts, 465. 

dinitro-, 467. 

—— monethylnitro-orthamidonitroso-, 
464. 

——- monethylorthamido-, and its salts, 
464. 

—— nitramido-, 466. 

orthamido-, ethyl-derivatives of, 

463. 


preparation of, 463. 

Phenol, action of ammonium zine chlo- 
ride on, 813. 

action of its vapour on organic 
matter at high temperatures, 72. 

— compounds of _benzotrichloride 
with, 239. 

—— influence of, on germination, 335. 

—— dibromo-, 658. 


Phenol, ethylene derivatives of, 316. 

monethylorthamido-, and its salts, 
464. 

—— mononitrochloro-, crystallographic 
constant of, 384. 

—— nitro-, Fittica’s fourth, 463. 

orthamido-, ethy]-derivatives of 463. 

orthamidonitroso-, 465. 

tetrabromo-, 246. 

tribromo-, bromide of, 246. 

colours, new class of, 426. 

and a-naphthol, action of lead 
oxide on, 664. 

Phenolic aldehydes, action of acetic 
anhydride on, 318. 

Phenolaniline, a-monochlorodinitro-, 
392. 

Phenoldiazobenzene or hydroxyazoben- 
zene, 163. 


. Phenolglycerein, 426. 


Phenolhydrophthalidin, 657. 

—- chloride, 656. 

Phenolorthosulphonic acid, action of 
fused alkalis on, 320. 

Phenolphthalein and its derivatives, ac- 
tion of ammonia on, 657. 

chloride of, or dichlorodiphenyl- 

phthalide, 654. 

conversion of phenylphthalide into, 

652. 

formation of oxyanthraquinone 

from, 658. 

fusion of, with potash, 657. 

methyl salt of, 653. 

phenylanthracene derivatives of, 

656. 

preparation of, 653. 

— triphenylmethane derivatives of, 
653. 

diimido-, 657. 

—— tetrabromo-, 654. 

—— —— action of oxidising agents on, 
654. 


formation of dibromoxyan- 

thraquinone from, 658. 

—— oxidation of, 657. 

Phenolphthaleinsulphonic acids, 653, 
654. 

Phenolphthalidein, action of ammonia 
on the phenol compounds of, 657. 

and its derivatives, 657. 

fusion of, with potash, 657. 

Phenolphthalidin, 656. 

action of ammonia on, 657. 

fusion of with potash, 657. 

chloride, 656. 

tetrabromo-, action of ammonia on, 


657. 
Phenolphthalin, 654. 
action of ammonia on, 657. 
chloride of, 655. 
fusion of, with potash, 657. 


Phenolphthalin, tetrabromo-, 655. 

Phenolphthalol, 655. 

triacetyl derivative of, 656. 

Phenols, action of nitroso-dimethylani- 
line on, 881. 

action of, on halogen-derivatives of 
fatty acids, 392. 

— compounds of phthalic acid with, 
650. 

amido-, isomeric, action of methyl 
iodide on, 636. 

— dinitrochloro-, two isomeric, 392. 

Phenolsulphonic acid, 808. 

dinitro-, 808. 

————-and its acid potassium salt, 810. 

amido-, amides of, 642. 

Phenoquinone, 318. 

formula of, 247. 

Phenoxyacetamide, 319. 

Phenoxyacetanilide, 319. 

Phenoxyacetic acid and its salts, 318. 

monobromo-, 320. 

— — orthonitro-, 319. 

—— paranitro, 319. 

Phenoxyacetonitril, 319. 

Phenoxyacetothiamide, 319. 

Phenoxypropionic acid and its salts, 
393. 


— 


monobrom-, 393. 

Phenyl, substitution of, 813. 

amido-bisulphide, 386. 

—— — —— hydrochloride, 386. 

— bromo-cyanate, 633. 

—— bromo-dicyanate, 633. 

chloride, isocyanomonobromo-, 634. 

Pheny] ether, a-dinitro-, 642. 

Phenylacetamide (a-toluylamide), his- 
tory of, 650. 

Phenylacetic acid, paramido-, 252. 

—— paranit-o- and its salts, 119. 

Phenylamidoacetic acid, 473. 

Phenylanthracene, 652. 


656. 

dihydride, 652. 

Phenylanthranol, 651. 

a-dichloro-, 656. 

Phenylbenzamide, action of sulphur on, 
386. 

Phenylbetaine or demethylphenylgly- 
cocine, 162. 

— chlorethide, 162. 

~ hydrochloride, 162. 

Phenylbiuret, dibromo-, 633. 

Phenylbromolactic acid, 472. 

Phenylcoumaric acid, acetyl-, 164. 

Phenylcoumarin, action of sodium amal- 
gam on, 164. 

synthesis of, 164. 

Phenyleyanamide, 44. 

Phenylenedioxyacetic acid, 33. 

— — dibromo-, 33 


derivatives of phenolphthalein, 
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Phenylenedithiacetic acid, 33. 


Phenylenenaphthalene oxide, quinone 


of, 664. 
Phenylethylpropionic acid, 406. 
Phenylfumaric acid, 43. 
Phenylglycocine, bromo-, 634. 
Phenylglyoxylic acid, test for, 67. 


—— —— metamido-, (metaisatic acid), 


2538, 254. 


Phenylhalogenpropionic acids, constitu- 


tion of, 42. 


Phenylhydrazine, ethyl-derivatives of, 


242. 


—— oxidation of, by mercuric oxide, 


243. 
Phenyl-a-hydroxypropionic acid, 471. 
Phenyllactic acid, 471. 
—— acids, constitution of, 42. 
Phenyllactimide, 322. 
Phenyl mercaptan, amido-, 386. 
— amido-, action of aldehydes 
on, 887. 7 


— — amido-, action of hydrocyanic 


acid on, 887. 

—— —— amido- oxalic derivative of, 
885. 

—— —— orthamido-, preparation of, 
886. 

mercaptans, amido-, derivatives of, 
886. 

Phenylmethylurethane, bromo-, 633. 

Phenylnaphthalene, synthesis of, 125, 
261. 

Phenyl-8-naphthylamine, 813. 

Phenylnaphthylcarbazol, 168, 663. 

oxidation of, 663. 

Phenylnaphthylearbazoline, 663. 

iodide, 663. 

Phenaphthylcarbazoquinone, 664. 

Phenyloxanthranol, 651. 

action of benzene on, 652. 

Phenylvaleric acid, nitro-, reduction of, 
407. 

—— normal, 407. 

Phenylthiocarbimide-glycollide, 659. 

Phenylthiourethane; 659. 

Phenylurethane, bromo-, 633. 

Philippia, 7. 

Phlobaphene, 650. 

action of hydrochloric or hydriodic 
acid on, 650. 

Phlogopite, 533. 

Phosphanilidesulphonic acid, dibromo-, 
ethyl salt of, 321. 

— ethyl and methyl salts of, 321. 

—- chloride, 321. 

Phesphate précipité, analysis of, 576. 

Phosphates, action of ammonium citrate 
on, 825. 

action of sulphuric acid on, 425. 

alkaline, condition of, in aqueous 

solution, 2. 


asia OR 


em 


Serre 


INDEX’ OF SUBJECTS, 1007 


Phosphates, comparative value of solu- 
ble and insoluble, 678. 

distribution of, in the muscles and 

tendons, 275. 

influence of soluble and insoluble, 

as manure for turnips, 186. 

natural, and their value in agricul- 

ture, 506. 

reduced and insoluble, agricultural 

value of, 571. 

soluble and reduced, action of, on 
soils, 418. 

Phosphenyl chloride, homologues of, 
640 


sulphochloride, synthesis of, 558. 

Phosphine, heat of formation of, 151. 

Phosphonium iodide, action of, on car- 
bon bisulphide, 370. 

Phosphorescence, 598. 

produced by electrical discharges, 
204. 

Phosphoric acid, behaviour of, in soils, 
571. 


combinations of, in the ner- 

vous substance, 274. 

— new alkalimetrical method 

for estimating, 824. 

new blowpipe, test for, 746. 

preparation of, 367. 

“reduced,” contribution to 

the knowledge of, 574. 

retrograde, 739. 

— — estimation of, as ammonium 
citrate, 924. 

separation of, from iron and 

aluminium, 286. 

—— volumetric estimation of, by 

means of uranium in the presence of 

iron, 575. 

acids, ortho- and pyro-, separation 
of, 574. 

Phosphorite, Norwegian, 356. 

preparation, 356. 

Phosphorites, Belgian, 198. 

Phosphorus, experiments tending to 
show the non-elementary character of, 
4. 

—— luminosity of, 298. 

— antimony decachloride, Weber's, 
613. 


—— 


oxychloride, action of certain 
metals and non-metals on, 609. 

——-~ pentachloride, action of, on molyb- 
dic anhydride, 219. 

suboxide, Leverrier’s, existence of, 


—— trichloride, action of antimony 
pentachloride on, 613. 

—— and iron, separation of, 74. 

Phosphuranylite, 97. 

Phostolyl chloride, 640. 

—— tetrachloride, 641. 


Phosxylochloride, 641. 

Photographs exhibiting natural colours, 
production of, 72. 

wet plate, rapid developer for, 765. 

Photometer, chemical, a new, 361. 

Phthalein derivatives, fusion of, with 
potash, 657. 

of hematoxylin, 54. 

Phthalic acid, compounds of, with 
phenols, 650. 

dinitro-, and its salts, 478. 

chloride, 473. 

Phthalide, action of phosphorus penta- 
chloride on, 473. 

Phthalidein, 655. 

bromo-, 656. 

chloride, 656. 

derivatives, fusion of, with potash, 

657. 

tetrabromo-, 656. 

and its derivatives, 657. 

Phthalidin, tetrabromo-, 655, 656. 

Phthalylpiperide, 127. 

Phthalyltropeine, 411, 715. 

Phyllocyanic acid, Frémy’s, 266. 

Phylloxanthin, 266. 

Physico-chemical analysis of clay soils, 
511. 

Phytolacca decandra, 412. 

Phytolaccin, 412. 

Picoline, a- and B-, 269. 

Picolinic acid, 268. 

Picropharmacolite, 216. 

Pig-iron, dephosphorisation of, 593. 

Pilocarpine, 898. 

Pinacolins, 646. 

Pinacones, 646. 

Pines, effect of manures on growth of, 
509. 

Pinitoid from Gleichlinger Fels, in the 
Fichtelgebirge, analysis of, 857. 

Piperidine, 127. 

conversion of, into pyridine, 404. 

salts, 54. 

Piperine or piperonyl-piperidine, 405. 

Piperony|-piperidine or piperine, 405. 

Pitchblende (uraninite) from Branch- 
ville, Conn., U.S., chemical composi- 
tion of, 530. 

Pittacal, formation of, 248. 

acid, 164. 

Plant life, lime in, 568. 

Plant material, passage of, in seedlings, 
335. 

Plants, absorption of oxygen and ex- 
piration of carbonic anhydride by, 
416. 

albumin and amido-compounds in, 
279. 

— amount of dew on, 493. 

breathing of, 911. 

— calcium oxalate in, 914. 
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Plants, decomposition of albuminoids in, 


decomposition of nitric acid and 

ammonia in, 731. 

energy of assimilation in, 910. 

—— estimation of non-albuminous ni- 
trogen-compounds in, 513. 

—— etiolated, causes of the change in 
the form of, 177. 

—— growing in natural soils, behaviour 
of, towards water, 737. 

growth of, in artificial solutions, 
337. 

—— increase of dry matter in, during 
growth, 416. 

influence of atmospheric electricity 

on the growth of, 909. 

influence of light on the growth of, 

57, 911. 

influence of nutritive material on 

the transpiration of, 335. 

injurious effect of industrial effluent 
water on, 497. 

——- intramolecular respiration of, 911. 

—— locality of albumin secretion in, 
492. 

—— loss of dried substance in, during 
ripening, 820. 

marsh and water, respirative power 

of, 335. 

narcotic, extracts of, 425. 

passage of nutritive material in, 
493. 

—— presence of alcohols and paraffins 
in, 914. 

proximate analysis of, 754. 

—— quantities of amides and albumi- 
noids in, 731. 

starch-altering ferments in, 334. 

—— unorganised ferments in, 175. 

—— which grow on primordial rocks, 
presence of copper in, 494, 

Platinates, compound, 706. 

Platinic bromide, preparation of, 445. 

—— chloride, preparation, for the esti- 
mation of potassium, 577. 

Platiniferous iron, 222. 

Platinochlorides of the alkali and alka- 
line earth metals, solubility of, in alco- 
hol, 578. 

Platino-potassium salt, a new, 706. 

Platinum, action of fused alkaline carbo- 
nates on, 581. 

action of sulphuric acid on, 706. 

— volatility of, in chlorine, 94. 

bases, 300. 

metals, chemistry of, 854. 

-— still, explosion of, used for concen- 
trating sulphuric acid, 517. 

sulphide, 223. 


—— thiocyanate, 618. 
Plumbic acid, salts of, 94. 
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Podophyllin, 479. 

Polariscope, use of, in testing crude an- 
thraquinone for anthracene, 292. 

Polycrase, 15. 

Pomegranate, alkaloids of, 481. 

“ Ponceau, R. R.,” 717. 

Populin, sugar from, 29. 

Porosity of soils, estimation of, 822. 
Porphyry from the paper mill, near 
Weilburg, Nassau, analysis of; 856. 
Potash, commercial, new process for 

analysing, 286. 
specific heats of solutions of, 435. 
Potash-micas, 224. 
Potashes, direct estimation of soda in, 
580. 
Potassium, estimation of, as platino- 
chloride, 577. 
—— operations in estimating, 579. 
acetate, action of potassium di- 
chromate on, 160. 
aluminate, 849. 
—— azophenyldisulphonate, 322. 
benzenesulphinate, 811. 
benzylsulphonate, fusion of, with 
potash, 812. 
—— bismuth iodide, preparation of, 
705. 
—— boroduodecitungstate, 612. 
chloride, heat of formation of, 89. 
chlorate, heat of formation of, 89. 
copper chromate, non-existence of, 
853. 
cyanide, action of potassium per- 
manganate on, 307. 
ferric chromates, 10. 
ferrous oxalate, and its use for 
developing photographic bromide of 
silver plates, 590. 
reducing properties of, 


544. 
—— hydrindigotin-sulphate, 475. 
iodide, action of, on hydrogen per- 
oxide, 606. 
indoxyl-sulphate, 475. 

—— nitrate, distribution of, in the beet, 

733. 
nitrophenylsulphate, 
form of, 106. 
perchlorate, reduction of, 2. 

—- permanganate, decomposition of, 

by hydrogen peroxide, 444. 
platinochloride, solubility of, in 
alcohol, 578. 
plumbate, 94. 
polysulphides, heat of formation 

and hydration of, 689, 690. 

—— pyrosulphate, action of, on indigo- 

white, 46. 

— sulphate, chemical equivalent of, 

437. 

—— tetrathionate, 215. 
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Potato, influence of manure on starch 
in, 915. 

relation between the starch, phos- 

phoric acid, and mineral constituents 

of, 912. 

blossom, influence of, on the amount 

of produce, 502. 

culture, 919. 

— disease, influence of manure on, 915. 

mash, influence of fermentation on 

the nitrogenous constituents of, 819. 

surface fermentation of, 518. 

—— rot, sweet, 915. 

Potatoes, action of different manures on 
the yield of, 187. 

— alcohol from, 833. 

—— amount of albuminoids in, 568. 

analysis of, 734. 

application of, in the preparation 

of yeast, 200. 

best mode of applying artificial 

manures to, 824. 

bone-meal as a manure for, 739. 

dry and wet rot in, 416. 

estimation of starch in, 512, 513. 

frozen and rotten, chemical changes 

in, 820. 

globulin-substances in, 723. 

leucine and tyrosine in, 342. 

Pressures, varying, influence of, on grape- 
must and wine, 358. 

Primavera-wood, 596. 

Propaldehyde, 8-chloro-, 234. 

Propenylamidophenyl mercaptan, 389. 

Propenylbenzenesulphamide, 166. 

Propionic acid, double salts of, 799. 

some derivatives of, 312. 

a-bromo-, decomposition of, 

by water, 380. 

a-dibromo-, maleic and malic 

acids from, 374. 

B-iodo-, 800. 

—— decomposition of, by 

water, 380. 

a-monochloro-, action of 

phenol on, 393. 

f-nitro-, preparation of, 33. 

a-nitroso-, and its salts, 712. 

Propionitril, «-amido-, 313. 

—— a-imido-, 313. 

Propionylamidophenyl mercaptan, 885. 

Propyl alcohol, action of bleaching 
powder on, 456. 

normal, from glycerol, 372. 

heat of combustion of, 


os 


— 


ae 


ay 


787. 
—— — diicdo-, 538. 
— — — action of potash on, 
538. 
amidoethyl formate, 312. 


Propylene chlorobromide, direct forma- 
tion of, 456. 


Propylene chlorhydrin, action of di- 
methylamine on, 877. 

Propylene glycol, preparation of, from 
glycerol, 232. 

Propyleneneurine chloride, 877. 

Propylneurine, 877. 

Propylphycite, action of bromine on, 
862. 


Propylpyrogallol, 249. 

Proteid required by the average work- 
man, 905. 

tissue change, influence of glycerol 
on, 817. 

Proteids, estimation of, in fodder, 588. 

influence of glycerol on the decom- 

position of, in the animal body, 817. 

products of the decomposition of, 


Protein, digested, quantitative estima- 
tion of, 563. 

compounds, 676. 

Proustite, 302. 

Pseudoleucaniline _(triamidotriphenyl- 
methane), a new, 662. 

compound of, with benzene, 662. 

Pseudopelletierine, 481. 

Ptyalin, 562. 

action of, on starch, in presence of 
gastric juice, 330. 

Pumpkin, certain sorts of, 184. 

sprouts, decomposition of albumi- 
noids in, 180. 

Pyrargyrite, 304. 

Pyridine, conversion of piperidine into, 
404. 

series, bases of, 480. 

Pyridinecarboxylic acids, 410. 

and their salts, 405. 

Pyridinetricarboxylic acid from cinchona 
alkaloids, 406. 

Pyrites, estimation of sulphur in, 744. 

valuation of, by the gravivolumetric 
method, 583. 

Pyrochlolesteric acid, preparation of, 
56 


Pyrocinchomeronic acid, 406. 

Pyrocinchonic acid, 406. 

Pyrogallol, antiseptic action of, 73. 

benzoyl derivatives of the dimethyl 

ethers of, 249. 

ethylene ether of, and its deriva- 
tives, 250. 

Pyromorphite from Dernbach, near 
Montabaur, Nassau, 858. 

Pyroterebic acid, 315. 

action of hydrobromic acid 


on, 378. 

Pyroxylin, composition of, 372. 

Pyrrol, formation of, from succinimide, 
630. 

Pyrroline, 713. 


boiling point of, 404. 
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Quartz and orthoclase, simultaneous re- 
production of, 532. 

Quinamine, 270. 

Quinhydrone, 318. 

formula of, 41, 247. 

Quinic acid, and allied compounds, 317. 

Quinine citrate, bibasic, economical pro- 
cess for preparing, 126. 

selenate, 54. 

— sulphate, 54. 

Quinol, or hydroquinone, 317. 

— monobromo-, 42. 

Quinol glycerein, 427. 

Quinoline, 44. 

—— oxidation of, 409. 

preparation of, 672. 

—— synthesis of, 672. 

—— synthesis of the homologues of, 
406 


Quinolinecarboxylic acid, 398. 

Quinolinemonocarboxylic acid, oxidation 
of, 409. 

Quinols, chlorinated, 888. 

Quinone and allied compounds, 317. 

bromine-derivatives from, 385. 

from the hydrocarbon C,gH}., deri- 

vatives of, 665. 

occurring in Agaricus atrotomen- 

tosus, 47. 

bromo-, 657. 

—— bromotrihydroxy-, 114. 

—— triacetoxy-, 114. 

trihydroxy-, 114. 

Quinones, action of ammonia and amines 
on, 48. 

chlorinated, 888. 

polymeric, 665. 


R. 


Racemic acid, preparation of the ethereal 
salts of, 876. 

Radiant heat, direct transformation of, 
into electricity, 838. 

Rainfall, comparative, in woods and 
fields, 737. 

influence of forests on, 737. 

Rain water, ammonia in, 848. 

Raisins, sugar in, 932. 

Raspberries, wild and cultivated, 936. 

Reactions, speed of, 438. 

Red antimony, 612. 

—— clover seed, production of, 729. 

colour, production of, in salting 

meat, 80. 

lead, volumetric analysis of, 585. 

Refraction, table of coefficients of, of 

carbon compounds, 781. 
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Refractive power and density, chemical 
constitution of carbon compounds in 
relation to their, 295. 

Refractory materials, magnesium and 
calcium compounds as, 831. 

Refuse water, purification of, 830. 

Refrigerating mixtures, 784. 

Rennet, action of, on casein, 172. 

Resin from rosewood, 559. 

from Veratrum viride, saponifica- 

tion of, 171. 

formation of, 125. 

in commercial oils, analysis of, 

684. 

oils, analysis of, 683. 

Resins, specific gravities of, 70. 

Resoquinone, 247. 

Resorcinol, or resorcin, manufacture of, 
and colouring matters derived from it, 
426. 

products obtained by the action of 

aqua regia on, 645. 

pentabromo-, 246. 

trinitro-, 113. 

Resorcinolbenzein, 644. 

tetrabromo-, 644. 

Resorcinol-isosuccinein, 385. 

Resorcinol-succinein, 248. 

Respiration, function of, at various 
altitudes on the Island and Peak of 
Teneriffe, 483. 

under reduced pressure, 903. 

Rhamnetin, fusion of, with potash, 53. 

Rhexite, 595. 

Rhodium with lead and zine, action of 
acids on alloys of, 706. 

Rice husks, adulteration of rye bran 
with, 200. 

Rice meal, analysis of, 678. 

Rittingerite (feuerblende) from Cha- 
harcillo, 856. 

River Vartry, water of, 21. 

Rock crystal from Kasbek, 615. 

salt from Saltville, 95. 

Rocks, bituminous, commercial valua- 
tion of, 682. 

eruptive, in the Saar and Moselle 

districts, 537. 

primary, existence of zine in, 
708. 

Roots, influence of salts on the absorp- 
tion of water by, 911. 

Rosaniline, detection of, in red wine, 
680. 

group, dye-stuffs of, 390. 

occurrence of paraleucaniline in 

the manufacture of, 162. 

constitution of, 553. 

Rosewood, resin from, 559. 

Rouge Frangais, 664. 

Roussin’s salt, 217, 218. 

Rubidine, 267. 
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Rye as a material for pressed yeast, 
777. 

fertilisation of, 493. 

—— manuring experiments with, 508, 
738. 

— bran, adulteration of, with rice 
husks, 200. 


8. 


Saccharic acid, action of phosphorus 
pentachloride and hydriodic acid on, 
36. 

Saccharin, 232, 233, 620. 

Saccharosis, remarks on, 233. 

Saculmic acid, 538, 865. 

Saculmin, 538, 865. 

Saculmous acid, 865. 

Safranine, 391. 

Salicaldehyde, action of acetic anhydride 
on, 318. 

Salicylanilide, a-nitro-, 556. 

Salicylic acid, antiseptic action of, 515. 

destructive action of wood 


on, 520. 

— detection of, in wine and in 

fruit juices, 352. 

—— ethylene derivatives of, 316. 

solubility of, 471. 

and other bodies, influence 
of, on germination, 335. 

— —— metachloro-, nitration of, 
392. 


a 


nitrochloro-, and its salts, 


acids, isomeric nitro-, 121. 

Salicylorthonitranilide, 556. 

action of nascent hydrogen on, 
556. 

Salicyltropeine, 410. 

Saligenol, action of mannitol and of 
glycerol on, 716. 

— synthesis of, 318. 

Saline solutions, supersaturated, action 
of oils on, 438. 

tension of the vapours of, 


211. 

Saliretone, 716. 

Saltpetre, Chili, manure experiments 
with, 507. 

potash, 507. 

Salts, double, existence of, in solution, 
32. 


a 


haloid, oxidation of, 436. 

—— hydrated, relation of the volumes 
of solutions of, to their water of com- 
position, 212. 

influence of, on the absorption of 
water by roots, 911. 

—— obtained from. the mother-liquors 
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of the brine springs of Volterra, 
146. 
Samarskite, the new metals of, 611. 
Sap, estimation of, in beet, 829. 


of beetroot, preparation of sugar 
from, 931. 

—— of trees and specific gravity of 
their wood, 912. 

Sap-quotient of beet, 931. 

Sausages, adulteration of, 422. 

estimation of starch in, 826. 

Satureja Juliana, 128. 

Scandia, 7, 850. 

Scandium, 7. 

atomic weight and characteristic 
salts of, 850. 

—— bright-line spectrum of, 685. 

salts of, 8. 

—— hydrate, 8. 

oxide, 8. 


' Schizomycetes, vital power of, in ab- 


sence of oxygen, 277. 

Schizomycetic fermentations, 819. 

Scorodite, artificial production of, 613. 

Sea waters, existence of zinc in, of all 
ages, 708. 

Seed of Gleditschia glabra, composi- 
tion of the kernels and husks of, 
133. 

—— production of red clover, 729. 

peas, damage to, by weevil, 734, 

919. 


ee 


prevention of the damage to, 
by weevil, 734. 

Seedlings, passage of plant-material in, 
335. 

Seeds, new method of estimating the air 
space in, 189. 

of earth-nut, sunflower, cocoa-nut, 

rape, and potatoes, investigation of, 

677. 

of the corn-cockle as fodder and 

distillery material, 501. 

oily, albuminoids of various, 676. 

pea and bean, damage to, by 

weevil, 919. 

resistance of, to the prolonged ac- 

tion of chemical agents, 280. 

result of drying, 493. 

Selenious acid, constitution of, 607. 

Selenium, vapour-density of, 847. 

ethoxylchloride, 608. 

Seleniuretted hydrogen, decomposition 
of, by mercury, 150. 

Serine, Cramer’s, 713. 

— from silk, constitution of, 800. 

Serum, non-identity of the albuminoids 
of crystallin with, 815. 

Sewage, report on the treatment of, 767. 

Shade, influence of, on the amount of 
carbonic anhydride in the air of the 


soil, 823. 
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Shade, influence of, on the growth of 
forest trees, 566. 

Shearing, influence of, on yield of milk, 
487. 

Sheep, assimilation in, of all ages, 
724. 

—— digestion by, 484. 

poisoning of, by lupines, 57, 916. 

results with stall-feeding of, 503. 

Shells of crabs, oysters, mussels, &c., as 
manure, 60. 

Shingle, amount of carbonic anhydride 
in, 181. 

Silber-kies (sulphide of silver), 14. 

Silesian basalts and their mineral con- 
stituents, 19. 

Silica in mortar, action of lime on, 
216. 

Silicates, decomposition of, 503. 

Silicie anhydride, separation of, in the 
analysis of limestones, iron ores, &c., 
745. 

Silico-oxalic hydrate, preparation of, 
608 


Silicon, chemical composition of the hy- 
drated oxides of, 849. 

ethyl series, 608. 

—— fluoride, action of water on, 435. 

—— hexbromide, preparation of, 608. 

hexchloride, preparation of, 608. 

hexethide, preparation of, 609. 

hexiodide, preparation of, 608. 

— nitride, 153. 

sulphide, heat of formation of, 523. 

—— trihydride, 298. 

Silk, weighting of, 935. 

Silver, crystal tectonic of, 613. 

electrolytic estimation of, 747. 

—— estimation of, by quartation with 
cadmium, 679. 

estimation of, in galena, 748. 

metallic, action of, on hydrogen 

oxide, 441. 

ammonium oxide, 852. 

bromide gelatin emulsion, 929. 

photochemical behaviour of, 

in presence of gelatin, 837. 

chloride battery, electric discharge 

of, 203. 

iodide with calcium iodide, com- 

pound of, 442. ~ 

lead, blowpipe assay of, 585. 

oxide, action of hydrogen peroxide 
on, 441. 

—— sesquioxide, 441, 442. 

—— sulphide (silber-kies), 14. 

ultramarine, 217. 

Sinalbin, 265. 

— thiocarbimide, 265. 

Sinapin, 265. 

cyanide, 265. 

sulphate, 265. 
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Skatole, 258. 


constitution of, 473. 

empirical formula of, 167. 

Skim-milk, composition of, from De 
Laval’s cream separator, 780. 

Skimming by the Schwartz’s and Hol- 
stein systems, experiments with, 934. 

process, new, 933. 

Skin, action of hydrochloric acid on, 
723. 
Smithsonite, analysis of, 857. 
Smithson’s pile, use of, for the detection 
of mercury in mineral waters, 510. 
Smoke, influence of, on the development 
of blossoms, 177. 

of an electric lamp, 81. 

Soaps, separation of fats from, 587. 

Soda, direct estimation of, in potashes, 
580. 

—— preparation of, from the sulphate 
by means of lime and sulphur, 592. 

specific heats of solutions of, 435. 

Soda-lyes, crude, mode of desulphuri- 
sing, obtained in the Le Blanc pro- 
cess, 592. 

Soda-micas, 224. 

Sodium aluminate, 849. 

camphor, 892. 

——- chloride, removal of large quanti- 
ties of, in mineral analyses, 580. 

formate acetate, 799. 

—— hypophosphite, pure, preparation 
of, 367. 

—— paratoluenesulphinate, action of 
ethylidene chloride on, 811. 

phenate, formation of parahydroxy- 

benzoic acid from, 43. 

platinochloride, solubility of, in 

alcohol, 578. 

polysulphides, heat of formation 

of, from their elements and the mono- 

sulphide, 690. 

silicotitanates, two new, 531. 

sulphate, chemical equivalent of, 
437. 

—— thiacetanilide, reactions of, 556. 

trichloracetate, dry distillation of, 
236. 

Soil, absorption of ammonia by, 737. 

—— estimation of the porosity of, 
822. 

from a graveyard, investigation of 

the composition of, 920. 

formation of nitric acid in, 59. 

influence of, on the growth of 

forest trees, 566. 

influence of, on the tannin of oak- 

bark, 920. 

influence of shade on the amount 

of carbonic anhydride in the air of, 

823. 

permeability of, for air, 821. 
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Soil-constituents, absorptive power of, 
for gases 134. 

action of soluble and reduced 
phosphates on, 418. 

Soils, analysis of, from the Bunter sand- 
stone formation, 281. 

behaviour of phosphoric acid in, 

571. 

determination of the chemical pe- 

culiarities of, and manures requisite 

for them, 418. 

free carbonic anhydride in, 505. 

formation of, by weathering, 449. 

injurious effect of industrial ef- 

fluent water and of gases on, 497. 

natural, behaviour of, towards 

water, 737. 

peaty, 182. 

Soja bean, digestibility and nutritive 
value of, 501. 

Soja hispida, presence in, of a substance 
soluble in alcohol, and transformable 
into glucose, 796. 

Solar heat, industrial utilisation of, 765. 

spectrum, dark lines in, on the less 

refrangible side of G, 201. 

photograph of the ultra-red 
portion of, 429. 

Solid bodies, absolute expansion of, 88. 

Solids, solubility of, in gases, 210, 693. 

Solutions, action of, on seeds, 281. 

Sonorous vibration, chemical stability of 
matter in, 43. 

Sorbic acid, 377. 

structure of, 382. 

Sorgho, sugar from the stems of, 834. 

Sorghum, amount of sugar in, 594. 

Sorghum saccharatum, 932. 

Sowing broadcast or in drills, 922. 

Spanish earth, clearing action of, 517. 

Specific gravity, new form of instrument 
for the determination of, 743. 

of carbon compounds, deter- 

mination of, 572. 

of liquids, determination of, 
61, 419, 743. 

—— gravities of fats, resins, &c., 70. 

of solid carbon compounds, 
21, 694, 781. 

Specific heat of animal tissues, 483. 

of cerium tungstate, 852. 

of concentrated solutions of 

hydrochloric acid, 207. 

of glucinum, 792, 850. 

—— —— of the solid elements, 783. 

of water, 601. 

heats of solutions of potash and 

soda, 435. 

of the rare earths and their 

salts, 838. 


———— 
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of the refractory metals, 


149, 


Specific refraction of organic com- 
pounds, table of, 781. 

Specific weights of the rare earths and 
their salts, 838. 

Spectra, emission, of haloid mercury 
compounds, 81. 


of calcium and strontium, 361. 

of metalloids, 430. 

of the earths of the yttria-group, 7. 

Spectral lines of gases, relative intensity 
of, 685. 

Spectroscope, use of, in discriminating 
anthracenes, 757. 

Spectrum, acceleration of oxidation 
caused by the less refrangible end of, 
429. 

bright-line, of scandium, 685. 

of oxygen, 430. 

solar, dark lines in, on the less re- 

frangible side of G, 201. 

ultra-violet limit of, at various 
heights, 201. 

Speyer beer, analysis of, 773. 

Spice seeds, certain, analyses of the ash 
of, 915. 

Spike, essence of, 50, 51. 

Spinelle, artificial production of, 447. 

oriental, polysynthetical twin-crys- 

tals of, 14. 

red and blue, composition of, 369. 

Spirit, purification of, 931. 

Stag’s horn, constitution of, 271. 

Stall-feeding of sheep, results with, 503. 

Stall sampling in milk analysis, 925. 

Standard soda solution, 924. 

Stannous chloride, vapour-density of, 
219. 

Starch, action of diastase on, 132. 

action of diastase on, in presence of 

hydrochloric acid or pure gastric 

juice, 330. 

action of glycerol on, 865. 

action of ptyalin on, in presence of 

gastric juice, 330. 

changes which it undergoes in the 

animal organism, 677. 

estimation of, in potatoes, 512, 513. 

—— estimation of, in sausages, 826. 

in potato, influence of manure on, 
915. 

—— influence of steaming on, 834. 

production of sugar from, 932. 

saccharification of, 866. 

soluble, 865. 

Starchmaker’s residues, some analyses 
of, 595. 

Starch-paste, action of diastase on, 310. 

Starch-sugar, detection of, when me- 
chanically mixed with refined cane- 
sugar, 758. 

Steaming, influence of, on the digestibi- 

lity of hay, 734. 


1014 


Stearic aldehyde, preparation of, 867. 

Steel, estimation of chromium and tung- 
sten in, 288. 

—— estimation of total carbon in, 751. 

presence of nitrogen in, 749. 

—— Siemens-Martin, 769. 

Stereocaulon vesuvianum, chemical con- 
stituents of, 551. 

—— composition of the ash of, 
382. 

—- —— crystalline body from, 382. 

Stilbene, compounds of, 114. 

Stilbophenol, 253. 

Stillbite, 856. 

Strong’s water gas system, 930. 

Strontium, spectrum of, 361. ; 

dichromate, preparation of, 444. 

action of sulphurous anhydride on, 


6. 

—— platinochloride, solubility of, in 
alcohol, 579. 

Styrene, 8-bromo-, 43. 

Styrolene, bromo-, conversion of, into 
methylphenylketone, 469. 

Suberic acid produced by oxidation, and 
its salts, 872. 

Substances, dry, determination of, by the 
use of alcohol, 351. 

showing strong bands of absorption 
in the spectrum, 202. 

Succinic acid, action of iodine on the 
silver salt of, 801. 

heat of formation of salts of, 


151. 

—— —— dibromo-, action of phenol on, 
394. 

chloride, constitution of the reduc- 
tion-product of, 712. 

Suceinimide, action of phosphorus penta- 
chloride, and of zinc dust on, 713. 

action of zinc on, 680. 

Succinin, 463. 

Sugar, action of lime on solutions of, 
834. 

amount of, in sorghum, maize, and 

melons, 594. 

amount of, in the roots of sugar- 

beet, 586. 

analysis of, 519. 

chemistry of, 863. 

decomposition-products of, 864. 

estimation of, in beet juice, 144. 

formation of, in the liver, 905. 

from populin, 29. 

from the date-palm, 100. 


--—— from the stemsof maize and sorgho, 
834. 

—— gypsum in the manufacture of, 
834. 

—— in raisins, 932. 

—— in the liver, nature of, 866. 

inactive and inverted, 100, 458. 
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Sugar, inverted, patent process for pre- 
paring, 425. 

neutral and inverted, 100, 458. 

—— physiology of, in relation to the 
blood, 486. 

—— preparation of, from sap of beet- 
root, 931. 

production of, from starch, 932. 

proportion of, to the weight of 

beetroots, 519. 

quantity of, in grapes cut at 
various stages of their growth, 179. 

— rapid estimation of, in raw and 
refined commercial sugars, 64. 

-—— raw, experiments with Scheibler’s 
method of analysing, 144. 

—— raw, valuation of, 520. 

Scheibler’s new process for the 
estimation of, in beet, 587. 

—— ulmic compounds formed from, by 
the action of acids, 538. 

volumetric estimation of, by an 

ammoniacal copper test, giving reduc- 

tion without precipitation, 512. 

volumetrical estimation of the re- 
ducing power of, 758. 

Sugar beet. See Beet. 

Sugar lime, direct decomposition of, 931. 

~— solutions, action of bone-black on, 

58. 
a syrups, bleaching of, by ozone, 
4 


Sugars, cupric test pellets for, 761. 

raw, occurrence of vanillin in, 646. 

various, behaviour of, with alka- 

ny copper, and mercury solutions, 
58. 


various, behaviour of, with Feh- 

ling’s solution, 66. 

various, reducing power of, 759. 

Suint, 520. 

Sulphaminemetatoluic acid, oxidation of, 
473. 

Sulphanilic acid, and its salts, 239, 320. 

Sulphates, alkalimetric estimation of, 
744. 

anhydrous, heat of formation of, 


—— of mono- and poly-hydric alcohols 
and carbohydrates, 28. 

— volumetric estimation of, 576. 

Sulphinie acids, constitution of, 810. 

Sulphonamidoparatoluic acid, 257. 

Sulphones, new synthesis of, 810. 

Sulphonic acids, action of fused alkalis 
on, 320. 

from isomeric nitramido- and 
diamido-benzenes, 394. 

Sulphonie group, influence of nitro- and 
amido-groups on a, entering the ben- 
zene molecule, 238. 

Sulphonterephthalic acid, 257. 
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Sulphur, an experiment with, 700. 

condition in which it exists in coal, 
708. 

—— estimation of, in natural sulphides, 
139. 

estimation of, in pyrites, 744. 

—— free, occurrence of, in the dry dis- 
tillation of tar, 831. 

heat of combustion of, 785. 

organic compounds, easy process 
for detecting, 348. 

-—— mode of action of, as a remedy 
against vine-disease, 281. 

oxidation of, in gas when burnt, 
355. 

—— oxygen-acids of, 5. 

Sulphur-baths, observations on, 196. 

Sulphuretted hydrogen, behaviour of, 

with the salts of the heavy metals, 

746. 


Sulphuric acid, chemical equivalent of, ' 


438. 


chamber, introduction of 
nitric acid into, along with the steam, 
196. 


— 


estimation of, in must and 

wine, 586. 

estimation of nitrous com- 

pounds in the manufacture of, 745. 

etherification of, 796. 

presence of, in milk, 423. 

Sulphuric anhydride, heat of vaporisation 
693. 

monochloride, action of, on alco- 

hols, 310. 


—— 


Sulphurous acid, detection of, in wine, . 


680. 

—— anhydride, action of, on the oxides 
of the alkaline earth-metals, 606. 

Sumach leaves, tannin of, 732. 

Sun, existence of carbon in the coronal 
atmosphere of, 429 

Sunlight, continuous, influence of, on 
plants, 911. 

Sun’s rays, measurement of the actinism 
of, 685. 

Superphosphate, influence of the physi- 
cal condition of, on its value, 60. 

manure experiments with, 507. 

action of sulphuric acid on phos- 

phates, in connection with the manu- 

facture of, 425. 

analysis of, 140. 

containing iron and aluminium, 

retrogradation of, 703. 

from pure tricalcium phosphate, 
141. 

—— mineral, analysis of, 576. 

reduction of, 571. 

Sweat, influence of the secretion of, on 
the elimination of nitrogenised decom- 

position-products, 818. 


Sweet potato-rot, 915. 

Swine, feeding experiments on, 724. 

Sylvane, 663. 

action of hydrochloric acid on, 
663. 

Symphytum asperrimum as a fodder, 
735. 


Synanthrose, 619. 

Syrups, fermentations produced in pre- 
paring, from beet juice by diffusion, 
519. 


T. 


Taiguic acid, 267. 

Tannin, artificial, 122. 

in wine, 775. 

— of oak-bark, influence of soil on, 
920. 

— of sumach leaves, 732. 

solutions, action of light and dark- 
ness on, 908. 

Tanning, mineral, 427. 

Tantalates, American, analysis of some, 
531. 

Tar, animal, compounds from, 267. 

occurrence of free sulphur in the 
dry distillation of, 831. 

Taraxacum root, 720. 

Tartar in must and wine, 774. 

Tartaric acid, action of iodine on the 
silver salt of, 801. 

preparation of the ethereal 
salts of, 876. 

Tartronic acid, 629. 

Tayuya, 721. 

Tellurium, vapour-density of, 847. 

Temperature, influence of, in the pre- 
paration of ozone, 90. 

of decomposition of vapours, 209, 
293. 

—— determinations, calorimetrical, 434. 

Tendons, distribution of phosphates in, 
275. 

Teneriffe, the function of respiration at 
various attitudes on the Island and 
Peak of, 483. 

Tensions of saturated vapours, compari- 
son of the curves of, 435. 

Terebenthene, electrolysis of, 479. 

—— levorotary, action of alcohol and 
sulphuric acid on, 559. 

—— levorotary, from French turpentine 
oil, 559. 

monohydrate, 479. 

hydrate, 559. 

Terephthalic acid, dibromo-, and its 
salts, 632. 

Terpene, levorotary, from French tur- 

pentine oil, changes produced by hy- 

dration and dehy ‘dration i in, 402. 
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Terpene, dihydrochloride, 403. 

hydrate, levorotary, 402. 

monochlorhydrate, 403. 

Terpenes, hydration of, 264. 

Tertiary aromatic bases, compounds of 
benzotrichloride with, 239. 

bases, ferro- and ferri-cyanides of 
certain, 98. 

—— butyl cyanate, 228. 

Tetrabromodibenzylene - paradimethyl- 
phenylamine, 879. 

Tetracetodioxybenzhydrol, 658. 

Tetracetylquinide, 317. 

Tetracrylic acid, monochloro-, behaviour 
of, on fusion, 630. 

Tetrahedrite from Huallanca, Peru, 
220. 

Tetrahydroxytriphenylmethane, 644. 

Tetramethylammonium nitrate, forma- 
tion of, 545. 

Tetramethyldiamidodiphenylmethane, 
108. 

Tetramethyldiamidotriphenylmethane, 


Tetramethylmetaphenylenediamine, ac- 
tion of bromacetylbenzene on, 639. 

and its salts, 111. 

Tetramethylparaphenylenediamine, ac- 
tion of oxidising agents on, 111. 

colouring matters obtained by the 
oxidation of, 111. 

Tetramethylphenylenediamine ferrocya- 
nides, 99. 

Tetramethyltolylenediamine, 109. 

Tetraphenol, or furfurane, 663. 

Tetraphenylethane, vapour-density of, 
679. 

Tetraphenylethylene, 558. 

Tetrathionic acid, 215. 

Tetrethylcholanic acid, 723. 

Tetrethyl citrate, 36. 

Tetrolic acid, action of phosphorus 
pentachloride on, 626. 

and its homologues, 625. 

Thapsia, false, or cleka, resin from, 
718. 

Thapsia garganica, 718. 

Thapsic acid, 718. 

Thaumasite, 16. 

Thermal absorption of flames, 206. 

Thermobarograph, 783. 

Thermochemical researches, 363. 

Thermochemistry of cuprous chloride, 
208. 

Thermoelectric properties of liquids, 
431. 

Thermometer, electro-capillary, 205. 

Thiacetic acid, derivatives of, 33. 

Thiacetomethylanilide, 557. 

Thiacetotoluidides, two isomeric, melting 
points of, 557. 

Thiamides, 556. 


Thiocarbamide, action of monochlor- 
acetylcarbamide on, 631. 

action of monochloracetyldimethyl- 

carbamide on, 631. 

di-isobutyl-, 548. 

—— dinaphthyl-, 245. 

diorthotolyl-, 244. 

— lactyl-, 312. 

—— mono- and di-anisyl-, 642. 

monobromophenyl-, 634. 

monophenyl-, action of alcoholic 

ammonia on, 44. 

phenylbromophenyl-, 634. 

propionyl-, 312. 

tertiary amyl-, 548. 

tertiary butyl-, 548. 

— tolyl-, ortho- and para-, 386. 

tolylethyl-, ortho- and para-, 387. 

—— tolylphenyl-, ortho- and para-, 
387. 

Thiocarbamides, aromatic, 44. 

Thiocarbimide, acetoxy-, 659. 

acetoxyphenyl-, 388. 

amidophenyl-, 388. 

bromophenyl-, 633. 

chloronitrophenyl-, 387. 

anilidophenyl-, 388. 

—- chlorophenyl-, 387. 

base from, 388. 

—— ethoxyphenyl-, 388. 

—— phenyl-phenyl-, 389. 

tertiary amyl-, 548. 

Thiocarbimides, a series of aromatic 
bases isomeric with, 387. 

chlorophenyl-, 388. 

Thiocyanates, use of, in calico printing, 
358. 

Thiodiglycollic acid, 236. 

Thiodilactic acid, new method of prepar- 
ing, 238. 

Thioformobromanilide, 634. 

Thioglycollic avid, characteristic reaction 
of, 236. 


nitroso-, and its salts, 630. 

Thiohydantoin, action of chlorine and 
bromine on, 631. 

decomposition of, by barium hy- 
drate, 236. 

— dibromo-, 631. 

formula of, 45. 

synthesis of, 877. 

Thiohydantoins, formule of, 44. 

Thiophenol, action of sulphuric acid on, 
810. 

Thiosulphonates, synthesis of ethereal 
salts of, 812. 

Thiotetrapyridine, action of dilute nitric 
acid on, 672. 

. distillation of, with metallic copper, 
672. 

Thomsonite, lintonite, and other forms 
of, 535. 
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Thymol, nitro-, action of nitric acid on 
the methyl ether of, 883. 

action of, on monochloracetic acid, 

393. 

influence of, on germination, 335. 

liquid, 892. 

ethers of, products of the oxidation 

of the, 246. 

monobromo-, methyl ether of, 884. 

nitroso-, crystalline form of, 548. 

Thymolcarboxylic acid, 889. 

Thymolglycoliamide, 889. 

Thymolglycollic acids’ and their salts, 
888. 


Thymoxyacetic acid, 393. 

Thulia, 7. 

Thulium, 7. 

Tin, chemical composition of the hy- 
drated oxides of, 849. 
Clarke’s method for the separation. 
of, from arsenic and antimony, 289. 
Tinctures, analytical examination “ of, 
194, 

Tinning solution, 425. 

Titanates from Smaland, 15. 

Titaniferous iron ore, 15. 

Titanium tetrachloride, compound of, 
with acetic chloride, 624. 

Tobacco, influence of manures on the 
combustibility of, 417. 

—— Italian, improvement of, 200. 

—— manured, amount of chlorine in, 
417 


combustibility of, 417. 

Tokay wines, analysis of, 833. 

Tolane, oxidation of, 259. 

dibremide, 259. 

tetrachloride, peculiar formation 
of, 259. 

Toluene, a new base obtained by the 
perchlorination of, 387. 

and its derivatives, action of bro- 
mine on, 878. 

—— orthonitro-, anthranilic acid from, 
648. 

paradiamido-, 162. 

a-Toluenedisulphonie acid, constitution 
of, 889. 

Toluenedithiacetic acid, 33. 

Toluenemetasulphonic acid, Beckurt’s, 
810. 

Toluenemonosulphonic acids, 256. 

a-Toluic alcohol, amines corresponding 
with, 241. 

Toluidine, carbamides derived from, 245. 

— compounds of, with mercuric bro- 
mide and iodide, 632. 

— crude, estimation of metatoluidine 

in, 110. 

| oa 879. 
initro-, symmetrical, preparation 

of, 636. — 

VOL. XXXVIII. 


SUBJECTS. 1017 


Toulidine, nitro-, crystalline form of, 
105. 

Toluidines, dimethyl-, action of benz- 
aldehyde on, 636. 

Toluquinone, trihydroxy-, 114. 

a-Toluylamide (phenylacetamide), _his- 
tory of, 650. 

Tolyl chloride, 161. 

Tolyldimethylamidophenylsulphone, 108. 

Tolylenediamines, 162. 

Tolylglycocine, 713. 

Tolylphenol, 161. 

Tolylphosphinic acid, 641. 

Tolyphosphorous acid, 641. 

Tolylurethane, 713. 

Tonga, 836. 

Trachytes, minerals contained in certain, 
from the ravine of Riveau Grande, at 
Mont Dore, 225. 

Transpiration of plants, influence of 
nutritive material on, 335. 

Trap of West Rock, New Haven, Conn., 
US., composition of, 536. 

Trees, light, shade, and soil, studied in 
their influence on the growth of, 566. 

quantity and distribution of water 

in, 912. 

sap of, and specific gravity of their 
wood, 912. 

Tropeines, 714. 

Triacetonamine, products of oxidation 
of, 101. 

chromates, 101. 

Triacetyl-cotoin, 326. 

Triacetyl-phlobaphene, 650. 

Triallylamine, 99. 

Trianosperma ficifolia, 721. 

Trianospermin, 722. 

Tribenzoylmorphine, 407. 

Tribenzoylphlobaphene, 650. 

Tricalcium phosphate, pure, superphos- 
phates from, 141. 

Tricarballylic acid, 864. 

occurrence of, in beet juice, 


36. 
Tricarbopyridenic acid and its salts, 895. 
Trichloracetic cyanide, 35. 
action of hydrochloric acid 


on, 35. 
Trichloracetylearboxylic acid, 35. 
Tridecylic acid, 34. 

Triethyl citrate and its derivatives, 36. 
Tri-isobutylene, 230. 

oxidation of, 230. 

Trimellitic acid, 265. 

anhydride, 265. 
Trimethylamido-phenolammonium chlo- 

ride, 638. 

Trimethylamine, commercial, 159. 
from beet-root molasses, 233. 
—— thermochemistry of, 787. 
Trimethylearbamine and its salts, 545.. 
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Trimethylmetaphenylenediamine, trini- 
tro-, 111. 

Trimethylnitrophenolammonium, 637. 

—— iodide and its salts, 638. 

Trimethylparamidobenzenesulphonic 
acid, 322. 

Trimethylparaphenylenediamine, 111. 

Trimethylparaphenylenediaminenitrosa- 
mine, nitro-, 111. 

Trimethyltriamidobenzene, 111. 

diacetyl-derivative of, 111. 

Trinitrazoxyphenetol, 467. 

Trioxymaleic acid and its salts, 875. 

Trioxymethylene, 25. 

Triphenylarsine, 397. 

sulphide, 397. 

Triphenylbenzene, vapour-density of, 
679. 

a tetramethyldiamido-, 


Dviphenslearbinolorthocarbxgls acid, 
650 

Triphenylethylamine, 242. 

—— hydrochloride, 241. 

Triphenylmethane, amido- and its salts, 
661. 

derivatives of phenolphthalein, 653. 

diamido-, 39, 661, 813. 

diamido-, and its salts, 661. 

diamido-, compound of, with ben- 

zene, 662. 

diamido-, oxidation of, 662. 

metanitro-diamido-, oxidation of, 

663. 

tetramethyldiamido-, 40. 

tetramethyldiamidopropyl-, 40. 

triamido- (pseudoleucaniline), a 
new, 662. 

Triphenylmethanecarboxylic acid, 650. 

a-dichloro-, 655. 

Trisulphodiphenyl hyponitrite, 477. 

Trithiobasic mercuric sulphate, 157. 

Tropic acid, artificial formation of, 
472. 

—chloro-, 472. 

Tropidin e675. 

platinoch loride, 675. 

Tubes, sealed, oven for heating, 846. 

Tungstates, reaction of, in presence of 
mannitol, 30. 

Tungsten, estimation of, in steel, and in 
their alloys with iron, 288. 

Tungsten-bronze, 157. 

Tungsten-manganese bronze, 199. 

Tunicin, 233. 

Turf, nitrogen in, 344. 

Turnips, composition of two varieties of, 
917. 

influence of soluble and insoluble 
phosphates as manure for, 186. 

Turpentine, atmospheric oxidation of, 
51, 
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Turpentine, hydrochloride, action of 
sodium on, 669. 

Tyrosine, constitution of, 473. 

formation of hydroparacoumaric 
acid from, 254. 

—— in potatoes, 342. 


U. 


Ulmic compounds formed from sugar 
by the action of acids, 538. 

synthesis of, 482. 

Ultramarine, 155. 

—— compounds, 217, 367. 

—— green, action of silver nitrate on, 
368. 

—— silver-, decomposition of, 367. 

Ultra-violet absorption spectra of ethe- 
real salts of nitric and nitrous acids, 
202. 


rays of the spectra, absorption 
of, by organic substances, 430. 

Umbellol, 670. 

Undecylic acid, conversion of laurie acid 
into, 34. 

Unsaturated compounds, 
oxygen to, 231. 

Uraninite (pitchblende) from Branch- 
ville, Conn., U.S., chemical composi- 
tion of, 530. 

Uranium, fluorine cmmenate of, 853. 

— minerals from North Carolina, 96. 

oxide, precipitation of, by ammo- 

nia, 189. 

oxyfluo-compounds, combination 

of, with fluorides of the alkali metals, 

794. 

separation of iron from, 189. 

Uranotil, 96. 

Urea, estimation of, 513. 

— estimation of, fied sodium hypo- 

. bromite, 681. 

estimation of, in urine, 513. 

pure, preparation of, 681. 

quantitative estimation of, 681. 

platinochloride, 104. 

Ureides, contribution to the knowledge 
of, 631. 

Urethane, hemithiobromophenyl-, 634. 

metatolyl-, 713. 

orthotolyl-, 245. 

thiobromophenyl-, 634. 

Urine, estimation of urea in, 513. 

indican from, 46. 

—- normal, some ingredients of, 907. 

of herbivora, source of hippuric 

acid on, 173. 

of herbivorous animals, occurrence 
of a reducing substance in, 332. 

Urusite, 616. 


addition of 


a 
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Valeraldehyde, action of acetic chlo- 
ride on, 459. 

Valeric acid from active amyl alcohol, 
628. 

— —— normal, lactone of, 799. 

amido-, (amidodimethylacetic 
acid), 101. 

Valerylene, transformation of, into cy- 
mene and hydrocarbons of the ben- 
zene series, 710. 

Vanadates, a new property of, 527. 

Vanadinite, 15. 

Vanillin from sugar, 864. 

occurrence of, in certain kinds of 
raw sugar, 467, 646. 

Vapour, variation of the tension of, 
emitted above and below the point 
of fusion, 605. 

Vapour-densities, Meyer’s method of 
determining, 841. 

modification of Meyer’s ap- 

paratus for the determination of, 

431. 


observations on, 433. 
— of anhydrous and hydrated 
formic and acetic acids, 868. 
of selenium and tellurium, 


847. 
— of the alkali-metals, 434. 
Vapour-density apparatus, Y. Meyer’s 

modification of, 743. 
determinations in the vapour 
of phosphorus pentasulphide, 679. 
determinations, Meyer’s, 824. 
—-— — of iodine, 606, 788, 846. 
of isoindole, 660. 
of stannous chloride, 219. 
of the viscous polymeride of 

isobutaldehyde, 620. 

Vapour-tension of the hulogen-deriva- 

tives of ethane, 618. 

Vapours, mixed, critical point of, 842. 

of saline solutions, tension of, 

211. 

saturated, comparison of the curves 

of the tension of, 435. 

saturated, relations between the 
pressures, temperatures, and densities 

of, 692. 

—— temperature of decomposition of, 

209, 293. 

Vaseline, 930. 

Vegetable ducts, functions of, 911. 
matter, permeation of, by water, 
823. 

substances, estimation of albumi- 

noids in, 352. 

Vegetables, existence of ammonia in, 

568. 

—- effect of acid gases on, 496, 

49 


Veratrum viride, 170. 


Vesbine, 445. 

Vesbium, 445, 611. 

Vetch, common, growth of, 567. 

Vine, ash of different parts of, 133. 

Vine disease, mode of action of sulphur 
as a remedy against, 281. 

Vinegar, formation of, by bacteria, 
334. 

Vines, diseased, composition of leaves of, 
416. 

—— raising of, from seed, 418. 

—— researches on the bleeding of, 
133. 

Vitriol exits, direct method of testing, 
for nitrogen compounds, 746. 

Volcanic ash from Cotopaxi, 97. 

—— dust which fell January 4th, 1880, 
at Dominica, 453. 

glass, capillary, of Kilauea, Hawaii, 
called Pélé’s hair, composition of, 
536. 

Volcanos of Ernici in the Valle del Sacco 
(Rome), lavas of, 226. 

Volhard’s permanganate method of ti- 
trating manganese, 585. 

Voltaic condenser, a new, 521. 

pile, constant and powerful, 686. 

Volume, influence of, in the preparation 
of ozone, 90. 

Volumes of solutions of hydrated salts, 
relation of, to their water of compo- 
sition, 212. 


W. 


Waste liquids, injury to fishes by, 490. 

Water, a peculiar, 591. 

action of, on Jead piping, 198. 

action of, on silicon and boron 

fluorides, 435. 

action of, on zinc and lead, 766. 

analysis, 139. 

decomposition of, 686. 

— detection of, in alcohol and ether, 
679. 

— estimation of oxygen dissolved in, 
421. 

filtered through dry soil, calcium 

carbonate in, 59. 

from sugar works, purification of, 

930. 

hard and soft, effect of, on the 

brewing of beer, 593. 

impure, influence of, on the health, 

488. 

industrial effluent, injurious effect 

of, on soils and plants, 497. 

influence of the supply of, on the 


elimination of nitrogenised decompo- 
sition products, 818. 
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Water, lowering of the freezing point 
of, by pressure, 845. 

method for determining the tem- 
porary hardness of, 923. 

— methods for indicating the pre- 
sence of organic matter in, 290. 

of the Ferdinandsbrunnquelle at 

Marienbad, Bohemia, 306. 

of the Oberbrunnen, Flinsberg, 

Silesia, 226. 

of the River Vartry, 21. 

+— refuse-, purification of, 830. 

specific heat of, 601. 

— which accompanied the volcanic 
dust which fell January 4th, 1880, at 
Dominica, 453. 

Water-gas system, Strong’s, 930. 

Waters, estimation of organic nitrogen 
in, 62. 

——- four, for Turin, analyses of, 591, 

notes on some analyses of, 62. 

of County Dublin, 766. 

Wax, detection of, 763. 

Weldon manganese “mud” and some 
similar compounds, composition of, 
219, 368, 611, 704. 

process, composition and analysis 
of the binoxide of manganese re- 
covered in, 528. 

Wheat, manuring experiments with, 
508, 738, 922. 

oiled, detection of, 929. 

Whey, a new albuminoid in, 274. 

White of egg, non-identity of the albu- 
minoids of crystallin with, 815. 

Wine, adulterated, physiological influ- 
ence of, 174. 

adulteration of, 191. 

—— analysis, 586, 680. 

detection of salicylic acid in, 

352. 

detection of sulphurous acid in, 
680. 

—— estimation of glycerol in, 512. 

—— foreign colouring matters in, 
191. 

free tartaric acid in, 775. 

inversion of beet-sugar for, 833. 

—— preparation of, 200. 

—red, detection of rosaniline in, 
680. 

tannin in, 775. 

—— tartar and tartaric acid in, 774. 

—— time of first drawing of, 517. 

—— valuation of, 421. 

Wine-extract, estimation of, 515, 928. 

Wines, red, artificial colouring of, 
927. 

—— Tokay, analyses of, 833. 

Wood, destructive action of, on salicylic 
acid, 520. 

Wood’s metal, specific gravity of, 679. 
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Woody fibre estimation, 588. 
Wool, products of the oxidation of, 
460. 


X. 


Xanthic acid as a precipitant for albu- 
min, 765. 

Xylene derivatives, 552. 

Xylic acid, its preparation and deriva- 
tives, 252. 

Xylophosphinic acid, 641. 

Xylophosphorous acid, 641. 

Xyloquinol, 553. 

— chloro-, 553. 

Xyloquinone, 553. 

Xylylamide, 252. 

Xylylanilide, 252. 

Xylylic chloride, 252. 


Y. 


Yeast, amount of, formed during fer- 
mentation, 728. 

—— application of potatoes and un- 
dried malt in the preparation of, 
200. 

—— estimation of the value of raw 
material in the preparation of, 833. 
experiments on various kinds of, 

833. 

—— improvements 
777. 

lecithin and nuclein in, 816. 

—— malt combings a source of, 518. 

pressed, rye as a material for, 


in treatment of, 


souring of, 518. 

Yerba mausa, essential oil of, 721. 

Yew, chemistry of, 899. 

Ytterbia, 704. 

Ytterbium, atomic weight and charac- 
teristic salts of, 703. 

Yttria-group, spectra of the earths 
of, 7. 


Z. 


Zine, action of water on, 766. 

actual state of the estimation of, 
748. 

arsenates of, 216, 217. 

existence of, in all primary rocks 
and in sea waters of all ages, 708. 
tinning, 425. 

—— valuation of, 826. 
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Zine, with iridium, ruthenium, and rho- , Zinc, potassium oxide, 852. 


dium, action of acids on alloys of, 


707. 


sodium oxide, 852. 
Zinc-blende from Rothenburg, analysis 


— ammonium oxide, 852. of, 857. 


cadmium, and copper, separation | Zinc-dust, valuation of, 826. 


of, 748. Zinnwaldite, 533. 
-—— oxide, characteristics of, 701. Zircon from the Isergebirge, 369. 
— in alkaline solutions, 852. Zirconium derivatives, 6. 
ERRATA. 


Page Line 
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22 for criticised read confirmed. 
25 =~, but » and that. 


13 and 14 from bottom, for dimethyl-p-phenylenediamine ethoxamate 
read ethylic dimethyl-p-phenylenediamine-oxamate. 


In the table at bottom of the page, cols. 3 and 4 give sp. heat of equal 
weights of the soil, cols. 5 and 6 that of equal vols. 


13 from bottom, dele “ Acid.” 


16 from top, for dimethyl methylpyrogallate read dimethylic methyl- 
pyrogallate. 


8 In this abstract for “fibrin” read “ fibre” or “cellulose.” 


5 for hypochlorous* read hydrochloric. 


18 ,, iodide » chloride. 

2 from top, for — 0 read — 2. 

1 os dele “and.” 

8 » jor “ Huitzucs” read “ Huitzue.” 
21 6 » 9°18 read 0:18. 
2 ~~, «= 299, 2-92. 


* This error occurs in the original paper. 
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